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FOREWORD

This project was performed for the Research and Development Oftice. Oftice of
the Chiet of Engincers, under Project 4A762720A896. " Environmental Quality for
Construction and Operation of Military Facilities,” Task 01, " Environmental Quality
Management for Military Facilities,” Work Unit 002, “Development of Environ-
mental Technical Information System.” Mr. D. B. Baldwin served as the OCE Tech-
nical Monitor,

This study was resulted in the development of three computer-based data systems,
two of which are discussed in this report. The third. The Environmental Impact Com-
puter System, is a fundamental tool for the preparation of environmental impact
statements. A report on this system is in publication.

The research was made possible through the etforts of Army personnel, the staft
of the Library Rescarch Center at the University of Hlinois, consultants from Battelle
Columbus Laboratories, and scientists and engineers at CERL.

Administrative support and counsel was provided by Mr. R. G. Donaghy (Chict,
Environmental and Energy Systems Division), Dr. L. R. Shatter (Deputy Director,
CERL)., and COL M. D. Remus (Commander and Director. CERL).
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DEVELOPMENT OF THE ENVIRONMENTAL
TECHNICAL INFORMATION SYSTEM

1 INTRODUCTION
Background

Although a vast amount of environmental infor-
mation is scattered in various publications, reports,
standards, and technical manuals, it is neither possi-
ble nor cconomically feasible to scan all these
sources to find specific environmental data for envi-
ronmental impact analysis. There are a few environ-
mental information systems in existence (described
in Chapter 3). but they are so general and volumi-
nous that it would require considerable time and
effort to extract relevant information for Army
needs. The specific needs of the Army demand that
an environmental information system be devcloped
for users who will be:

1. Preparing environmental impact assessments
and statements (EIA, EIS) as required by the
National Environmental Policy Act (NEPA).

2. Designing, constructing, and operating facili-
ties in a way that meets appropriate environmental
standards and regulations.

Objective

This rescarch effort was undertaken to develop
and maintain an environmental technical informa-
tion system consisting of?:

1. A data bank of environmental information—
including laws, regulations, and impact forecast
systems (such as the Economic Impact Forecast
System described in Chapter 4)—that meets the
Army’s needs.

2. An efficient information storage, retrieval, and
display system that would provide selected informa-
tion to the Army personnel who plan, design. con-
struct, and operate Army facilities.

Approach

Steps in building the system were as follows:

1. Determine the need for environmental infor-
mation and data among personnel at the working,

exceution, and review levels, as described in this
report.

2. Survey existing dota sources 1o establish
whether the data ace applicable to Army programs.,

J. Work with other Army agencies, armed serv-
ices, and federal agencies in collecting, evaluating,
and disseminating environmental information.

4. Collect and store relevant environmental data
developed by this and other work units in the envi-
ronmental research programs. These data include:
environmental  impact  assessment  information,
cconomic impact forecast data, cnvironmental faws
and regulations, environmental baseline data and
procedures for acquiring this data, and environ-
mental planning data and information.

S. Evaluate cxisting  information  storage, re-
trieval, and display systems to select an appropriate
maodel for the Army’s inlormation system.

6. Collect and cevaluate other necessary data such
as the sources. quantitics, and ctfects of emissions or
effluents; life-cycle cost and related design data on
pollution control equipment; and critical environ-
mental elements.

7. Document, classify, and index the data
collected.

R. Construct the data base, which includes
defining data structures, preparing and loading
data, verifving data loaded, constructing retrieval
commands, and designing updating procedures.

9. Develop training materials and conduct train-
ing sessions for Corps personnel to acquaint them
with the proper use of the data base and the retrieval
display system.

10. Survey users periodically to obtain informa-
tion on the acceptability, flexibility, and improve-
ments needed in the system.,

11, Update and revise the data base in light of any
new environmental information so that the system is
useful to Corps personnel who deal with environ-
mental problems



2 USERS AND USER NEEDS

A usctul information system must take account of

the users” specific data requirements. Users have
been classified into three fevels: working, execution,
and intermediate and statt review.,

Working Level
The working level is represented by staffs of the
Installation Commanding Officer (CO) and (he

District Engineer.

Installution Commanding Officer Staft’

At any Army installation the working level staff

dealing with environmental protection and enhance-
ment may consist of one or more of the following
branches: Environmental Quality Control.  Post
Sanitary Engincering, Planning. and Utilities. The
Environmental Quatity Control Branch identifies
pollution problems and proposes solutions, coordi-
nates  environmental aspects of  programs,  and
formulates policies for protecting and preserving the
environment,

The Installation Chiet of Utilities and Pollution
Control monitors the facility’s operations for viola-
tion of pollution standards by analyzing and com-
paring samples to the standards.

The tacility engineer Planning Branch analvzes
plans for tuture developments, changes in mission,
or dispaosition of tacilities. 1t also analyzes the post’s
cenvironmental performance in providing utilitics
and determining facility sites. and predicts environ-
mental impacts.

The Utilities Branch of the tacility engineer’s staft

operates and maintains pollution abatement
deviees!

District Engineer Staff

Project engincers of the district engineer's staft

coordinate and prepare contracts. They are con-
cerned with mecting all the applicable laws and
WSAEHA Exploratory Development Propasal. Uinpublished

Document, Project No, 9902472 74400 S Arniy Environmiental
Hygiene Agenav, 1974

standards and insuring cost-cttective solutions to
problems.

The district engineering statt must make sure that
design eriteria yield sanstactory designs that will
meet the performance criteria required. Field engi-
neers shoubd make sure that the construction s
exceuted with a mitnimum of enviconmental impacet.?

Execution Level

The commander and the district engineer form the
first hine of policy decision. They make dectsions and
eacrcise controls through the use ot staft studivs,
reports. and inspections.

inrtermediate and Statf Roview Levels

This level is a consolidation of the control function
performed at the exccation level which is carried out
via inspection and includes review ey personnel at
higher headquarters

An analysis of users” responsibilities reveals their
individual needs. Table 1V summarizes the data
needed by varous types ot users. USAEHA Explora-
tory Development Proposal, Project No. 99-024-
72 74 explains these needs in greater detail.?

Fable 2 lists the data banks and other sources re-
viewed for this report and categorizes the major
types of environmental information they provide.

COMPUTER-AIDED ENVIRONMENTAL
3 LEGISLATIVE DATA SYSTEM (CELDS)

One part of the Enwvironmental Technical Infor-
mation System is a data bank of laws and regulations
called the Computer-aided Environmental Legisla-
tion Data System (CEL.DS). Appendix A explains
the various sources of noatienal, srate, and local laws
and regulations. Figure 1 shows a flow chart of the
overall indicated plan for developing and maintain-
ing a data base of environmental laws and regula-
tions. Appendin B discusses the master plan for
CEFLDS in detail.

PNAFHA Faploraiors Dood” ot Propaosa’
CSALHA ¢ ploraron . e

vonte ol Proposal
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Alr

Earth Sciences

Ecology

Ground Water

Health

Table 2

Sources of Ervironmental Informatlon

Land Use
Noise
Surface Water

=
x Acrospace Rescarch Al Center
AL Pallution Yeeh Into, Conter
Bio Science Into Cener
X v Computer Search Cener
\ \ X Fogineer Ages tor Resonrees imentones
z X X \ Faovirofiche
\ \ \ 3 Fvitonment Info, Cenmer, Ine.,
N 1N A X Fovironmental Inte Aaalvsis Center
A 1Y X X Foviconmental Info Syatem Oftice
Fovironmentad Mutagen Into Center
X Y by b} Fovitonmental Protection Apenes
A b nvironmental Saenee Info Center
3 3 Enviconmental Studies Tnstiute
) b » v Foviconmental Systems Appi. Center
Enstronmental Fechnieal Appl Center
X Highway Rescarch Info Service
fntormatios, ing.
A Mantime Rosearch Ido Seiveee
A Y b3 Minn Land Managoment Tt Svsi
Nattonal Air Data Into Cener
Natonal Climatic Center
\ Y x \ National Favitonmental Res Center
\ ) Nattonal Feague of Cines - U8
Conference of Mavors
v Nat'l Ocenographic Data Center
\ X X X \ Nat'l Reterra) Center
\ \ \ \ 2 Nat'l Fechmioal Leto Servae
\ Nat'l Waicer Data Program
X 1Y Natural Resource Info Sustem
A Noise Info Retrieval Sasiem
x % X Pollution Abstracts
Predicasts
X Solid Waste Info Retrieval Sy,
x ‘Transp. None Research into Sen

X Water Quad. Tech. Dataand Info Sy

A Water Reseutces Saientitic Tndo Centey



Background

In the development of CELDS, several existing
retrieval systems for legislative documents were
reviewed for adequacy. The most significant of these
are the LITE, JURIS, and Aspen Systems.

Legal Information Through Electronics (LITE)SS$

The LITE System is a “full-text” legislative re-
trieval system for the statutory decisional, treaty,
and regulatory laws of the federal government. It is
available tree of charge to all individuals or depart-
ments within the Department of Detfense. LITE per-
forms scarches for entire documents by recognizing
user-selected Feywords, This system is not practical
for the specitic needs of the Army as addressed in
this report because:

1. Only federal laws are included.

2. Full-text retrieval is too cumbersome and
lengthy to be practical since a given statute will also
include much irrelevant information.

3. Legal language in the documents may obscure
the meaning and possible applicability of the legisla-
tion for nonlegal personnel.

4. The comprehensiveness of the scarch depends
upon the choice of words for search ilems.

Justice Retrieval and Inguiry Svstem JURIS)

JURIS is a computer-based storage and retricval
system for federal statutory laws. It is specifically
designed to serve federal lawyers, but for Army use it
suffers much the same drawbacks as LITE: it covers
only federal laws, it is designed for legal personnel,
and it is too voluminous to be usetul.

Aspen Svstem 508

Svstem S0 is a data bank containing the full texts
of statutes for all S0 states. The output options
available with this system are full-text printouts,

YJAG Law Review, Vol XV, No. 1, pp 10-13,

SJAG Law Review, Vol X1V, No. 1, pp 25-34,

SJAG L aw Review, Vol XIV No 1 pp 3867

"Department of Justice,

FAvpen Swstems Corp 1028 Conneetient Ave . NW Wadhing.
ton, 1 € 20036

context printouts with ondy the line of the specitied
kevword printed, citation aned title line printout, and
citation only. None of these outputs are directly
usable by Army personnel. althoueh a citation listing
will be useful for updating and checking on the com-
pleteness of the CELDS data base.

One shortcoming of all the above systems is that
they provide complete texts of laws and statutes but
do not provide standards and criteria recommended
by regulatory agencies. Mest state environmental
legislation grants somc specific organization the
authority to establish standards but does not specity
what the standards are, so a statutory record alone is
inadequate.

Pilot Study for CELNDS

A pilot study on the legislative retrieval system
examined the feasibility of the system and began
developmest of a practical data file of environmental
laws, regulations. and standards. This resear . also
tried to determine the teasibility of ultimately estab-
lishing a computerized environmental data file for
all states, The output from this pilot study was a user
guide and two tapes with an associated printout con-
taining the pilot's data bases and indices.

The rescarch was divided into two phases. In
Phase [ the time, costs, and obstacles of developing
such a system were considered. In Phase 1 the feasi-
bility of creating an on-line interactive data file was
eaamined, The study then tested the system under
practical conditions and O btained  detailed  cost
estimates.

The data base was set up in scope-indexed sequen-
tial format winrh Baticlle's Basis-70 Record Manager
Software.® The pilot’s legal data base included the
laws of California, linois. New York, Tennessee,
Kentueky, and Virginia, as well as federal laws,

Data Collection and Indexing

The accessibility and organization o the data
varied considerably from <tate to state. Some states
do not broadly categorize their faws under land use,
carth science. ecology. noise, regional economics,
saciology, or health.

Wasen 700 ver Gt
197,

(Hantetle Cahumit o Faboratories, July,
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Figure 1. Computerized environmental legislative data system.
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The lack of a firm set of index terms also compli-
cated the cataloging of legislation. Environmental
attributes were adequate for reterring to impacted
seetors of the environment, but a separate keyword
list was necessary in order to include more frequently
used or widely aceepted terms for activities that tend
o cause environmental problems.,

The study exercised only rudimentary vocabulary
control, but this simplification occurs in the early
stages of development of all information systems,
particularly when difterent people with widely diver-
gent  backgrounds,  experiences, and  attitudes
toward the subject matter attempt to simultancously
index material.

Using a thesaurus is normally the best solution to
the problem of vocabulary control. A thesaurus,
however, evolves from a concentrated period of trial-
and-error during which terms are selected, reviewed,
and modified to a dynamic hierarchical structure

that is continually modified and refined. Selection of

index terms for the CELDS data file has progressed
to the trial-and-error stage, and the list of terms is
now adequate to permit the reviewing and struc-
wring that will eventually lead to a thesaurus.

Creation of the Data File

Developing a tormat for reporting collected infor-
mation was essential to filing the records for easy
and rapid retrieval. The procedure for collecting
data partially predicated this format. All informa-
tion was recorded in one of 1S fields for each record,
and generally a law or set of standards constituted a
single record. The information recorded in each field
was as follows:

1. Accession Number—Gives accession number
assigned  sequentially as the documents were re-
vorded.

2. Accession Date—Gives accession date (calen-
dar date on which the data form was received for
keving).

3. Title—Consists  of phrases or terms that
identity the primary subject area of legislation (i.e..
LEGISLATIVE CODE 2. 4—TRASH BURNING.
and CONTROL OF JUNKYARDS). Information in
this tield comes trom cither the title of the legislation
or. if the title does not suggest the contents, from a

13

phrase that indicates what the abstract is about.

4. Enactment Date—Lists date the legislation be-
comes effective. However if more than 6 months in
the future, it may be the date legislation was enacted
into law.

S. Legislative References—Identifies the legisla-
tive source of the entire legislation covered by the
document abstract.

6. Major Environmental Categorv—Contains the
primary subject arca addressed by the legislation. In
its research on the preparation of comprehensive
cnvironmental impact assessments and statements
CERL has developed a scheme for categorizing all
impacted attributes of the cavironment. CERL calls
the major categories in this scheme technical
specialty areas and identifies detailed attributes
within each of these areas. This study adopted the
CERL framework?®® to classify all laws that were
abstracted but changed the label from *‘technical
specialty area’ to “major environmental category”
(MEC).

Selected documents were classified according to
the following MEC's, the first four of which received
the greatest emphasis:

® Air quality
Surfice water
Groundwater
Land use
Noise
Ecology
Earth science
Regional economics
Health
Sociology
Transportation.

7. Geographical/Political  Scope—Identifies the
state or federal origin of the tegislation. Although all
data collected in this study pertain to one of the six
sclected states or to the federal government, it may
prove necessary in the collection of local data to pro-
vide for a geographical/political scope (GPS) to
cover parts of two or more states. Some Standard
Metropolitan  Statistical Arcas  (SMSA's).  for
example. include parts of more than one state.

WR.K. tain et al . Hardbook tor Fooronmental Impact
Analysis, Technical Report 180 ADAOOGDST (TFRIL. 1974).



K. Administrative Agency—1dentifies the subject
arca for the aeency that administers the specified
cvironmental legishittion or enforees the standards.

9. Apency Address-—Contains the address of the
administrative ageney from Field K.

10. Bibliographical Reference—Consists of  the
bibliographical citation for the source from which
the legislation was extracted.

11. Abstract—Provides an indicative abstract of
the legistation,

12. Environmental Attributes—Consists of index
terms selected trom CERL's list of environmental
attributes.

13. Key Words—Consists of word phrases or
single word terms selected to enhance the search
capabilities of the data file.

14. Environmental Standards—Consists of tabu-
lar data covering various environmental standards
imposed by selected laws,

1S, Environmental Attribute Code—Gives num-
ber assigned by CERL to cach attribute.

Evaluation of Pilot Study

The CERL statt working on environmental impact
analysis, potential users, and an independent infor-
mation science consultant! all evaluated the data
base in eight major areas: users, alternatives to
CELDS. software availability, comprehensiveness of
data, currency of data, data organization and entry,
methods of access, and cost of the system.

The major problem is data entry. Evaluation of
the system revealed the following problem areas:

I. Lack of Original Documents—Documents
often enter the CELDS data base in abstracted form.
Occasions may arise when the full text of the docu-
ment will be required. so that it should be readily
available.

2, Incomplete Document Information—The fact

YUNaney Lane. Environmental Quality Data Base. Unpublished
Report (Construction Engincering Research Laboratorv, 19730,
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that not all the ticlds for cach document record con-
Grin data s Frusteating 1o the user, for he does not
know swhether the information does not exist, or
whether it has not been entered into the data base.

Ao hweonsistent Document Division- - The lack of
uniformity in the wav documents are divided into
data records may confuse the CELDS user. For
example, one data record of the data base includes
both sections 101 and 1.02 of the Virginia State
Water Control Board rules: another includes section
1.0J. Section 1.04 is missing altogether, and section
1.05 encompasses tour separate data records.

4. Lack of Unitorm Entrv Format—Computers
do not have the capacity that humass possess for
identifving variations in spelling and punctuation,
Muany of the original errors in dati entry were caused
because CELDS indexers were inconsistent in enter-
ing data on coding sheets to be kevpunched, Format
of the entry varied. as well as word choice.

S. Lack of Proofreading for Data Entries—The
print-out of the CELDS data base was laden with
misspellings, keypunch errors. and extrancous and
misfiled cards.

The CELDS retrieval system also needs improve-
ment in the arcas of referral capacity. inventory of
data base contents, hicrarchical scarching capa-
bility, and keyword indexing.

Conclusions and Future Plans

Appropriate steps are being taken during fiscal

vear 1975 to correct errors in the pilot study. Some of

these modifications include:

1. Development of a guide sheet to local resources
for locating documents.,

2. Review of the data tfickds and entries made un-
available, or unindexed data.

3. Creation of specifications for input into the
CEILDS svstem,

4. Training on CELDS indexes.
5. Use of standardized coding sheets.

. Prootreading of the final computerized files.



ln cooperation with the Library Rescarch Center
ol the University of Hlinois, CERL is continuing to
work on other problem arcas in the development of
CELDS.

Fhis pilot study included federal Biws and Laws for
sivostates, Work is currently underwan to tnclude an
additonal ten states and to update imtormation on
the six already in the system. Future plans include
eapanding the data base o cover all SO states and
updating information on a continuing basis.

ECONOMIC IMPACT FORECAST
4 SYSTEM (EIFS)

In many communities the presence of an Army
installation may  signiticantly influence the well-
being of the local cconomy, as well as the quality of
the atr, water, and land. The surrounding com-
munity often sees the base as a souree of revenue and
cmplovment. Purchases by Army personnel fre-
quently represent sizeable proportions of the com-
munity’s retail sales. which in turn mav generate
substantial income and emplovment. Not all the
influences are positivé, however; members of the
commiunity may view the base as a source of great
expense sinee it occupies tax-exempt land, yet hene-
fits from various tav-sapported services such as
police and fire protection, libraries, street mainten-
ance, and utilities.

Tomeasure the ettect of an Army installation, it is
necessary to quantify the economic relationships that
evist between the installiation and the private com-
munity, The Economic Impact Forecast System
IES) is an evperimental computer-based system
tor assessing the impact of Army activities on the
local cconomy. FIFS ostimates the magnitude of
effects cansed by changes in the fevel of activity at
the base. This system s specifically designed to assist
in the preparation of Army environmental impact
assesspients and statements as required by Section
102 2y (0) of NEPA.

Use of the word “assist™ in the paragraph above is
deliberate. The econontie impacts deseribed in sue
ceeding sections are highly aggregative and based on
seeondary data sources. EIFS is intended to estimate
the orders of magnitude of cconomic impacts, not to
provide exact values, This approach has distinet
advantages over others in that new data collection

and anahisis are not regoired for cach new impact
statement, and the resubte o cach analysis are
directlv comparable.

Some Rinds of econonue or rekited impacts are nol
evaluated by the models presented in this study.
Fhese models are basically short-term; questions
about long-term impacts of activities on the eco-
nomic structure or growth of an area are not
answered. In addition, these models 1take no account
ot arcas other than the ones indicated—or of intangi-
ble attributes. Although a guide for interpreting the
study's results as provided, the final interpretation
rests with the user.

Application of the System
Some of the guestions that EIFS can answer are:

o What arc the likel cffeets on the local com-
muny of constructing 100 units of family
housing”

o Will local merchants suffer undue hardships
from the construction of new PX and canteen
factlities”

o Will a decision to lower military strength at an
installation severely harm the locat economy?

Currently, ETES has sociocconomic data available
tor 64 Army installations. Information on more than
380 counties. which has been pathered from the
census, governmental sources, and Standard Metro-
politan Statistical Arcas (SMSA'). is the basis for
EIES forecasts.,

The data files are stored by installation names, by
initial displays presenting socioeconomic profiles of
the cconomic region, and by maps indicating the
locations of the installations. The user of the system
sceleets the tunctional arca of the project to be evalu-
ated, Information and detailed descriptions of the
tunctional arcas tollow the guidelines presented in
CERL'S Envirommental Impact Study for Army
Military Programs,* After the user selects the func-
tional area and subcategory. the system displays a
series of questions pertaining to the project. The

IRK Lo et al Pmvaronmental Iopace Aoessment Study for
Aromy Minan Program. D13 AD o847
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Figure 2. Interrelationship of main sectors.

user’s answers, together with the stored data, are
then used to caleulate and display economic impacts
on the local business community, individuals, and
local governments. The system also tells whether
these impacts are substantial, significant, or insig-
nificant. The user should consult professional econo-
mists and planners if the impact is judged substan-
tial. Significant impacts require the project director
to consider possible mitigating actions, but addi-
tional impact assessments need not be undertaken at
this time.

The creation of the impact prediction model is
illustrated in Figure 2. The interrelationships
between local government, houscholds, and busi-
nesses are illustrated by the arrows connecting the
scctors. Figure 2 is meant to illustrate one simple
point: “Interdependence is the rule in any econ-
omy."” What affects the business community affects
cvery other sector and, due to the circular nature of
this economy, an initial impact will always be less
than the sum total of all the effects. In assessing the
impact of a change in the level of economic activity
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at an installation, one must first discover the
affected part of the puzzle (i.e.. What are the mech-
anisms by which the Army’s activities affect the local
community?), The second part of the problem is
more difticult. Given this initial discovery, what will
be the total repercussions in the local economy?
Diagrammatically, this manual traces the initial
impact through the various sectors, recording the
level of impact at each stage, and listing the second-
ary impacts.

After establishing the theoretical relationships. a
series of equations was developed and is presented
to provide the desired information.

User's Guide to EIFS

EIFS provides both data and interpretations of
data to the user's prospective clients. After the user
enters information on the proposed activity, EIFS
supplies a list of baseline economic and social data
for the region and predicts the effects of that activity
upon that region.



Two methads of interaction are allowed. The user
<ian:

1. Relay information to a central site by mail or
phone and receive the results in a similar manner.,

2. Convey the information directly to the com-
puter using maodern teletype equipment and receive
the output in a few minutes.

EIFS contains three basic types of programs that
help to acquaint the user with the system and the
data files: syster information programs, data file
information programs, and economic impact fore-
cast programs.

Svstem Injormation Programs

The first svstem information program is called
EIFS. Touse it type EIFS? As seen trom the copied
printout below, ETFS? describes the impact program
and leads the user into DATA/XXX series, which
comprises the rest of the system information pro-
grams.

EIFS?

THE ECONOMIC IMPACT FORECAST SYS-
TEM 1S AN EXPERIMENTAL PROGRAM DE.
VELOPED AT THE CONSTRUCTION ENGI-
NEERING RESEARCH LABORATORY TO AS-
SIST IN THE PREPARATION OF ENVIRON.
MENTAL IMPACT ASSESSMENTS AND ENVI-
RONMENTAL IMPACT STATEMENTS. EIFS
ALSO CONTAINS A WIDE VARIETY OF IN.
FORMATION ABOUT THE ECONOMIC COM-
MUNITY ASSOCIATED WITH EACH OF THE
INCLUDED INSTALLATIONS. YOU CAN
LLEARN MORE ABOUT THE COMPONENTS OF
THE SYSTEM BY TYPING EIFS/XXX WHERE
XXX IS THE CODE FOR THE TOPICS:

CODE TOPIC

INS A LISTING OF THE INSTALLATIONS
COVERED

FUC A LISTING OF THE FUNCTIONAL
AREAS COVERED

PRO A LISTING OF AVAILABLE PROJECT
CATEGORIES

IMP A DESCRIPTION OF THE ECONOMIC
IMPACT FORECAST

END.
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For example, to find out about the Economic
Impact Forecast Program, tvpe EIFS/IMP.

EIES/IMP

THE ECONOMIC IMPACT FORECAST PRO-
VIDES AN ANNUAL DOLLAR FORECAST OF
THE EFEECTS ON THE LOCAL COMMUNITY
OF A CHANGE IN THE CURRENT LEVEL OF
ACTIVITY AT AN ARMY INSTALLATION. THE
USER MUST BE ABLE TO SUPPLY AN ESTI-
MATE OF THE ANNUAL DOLLAR VALUE OF
THE PROJECT. THE OUTPUT OF THE
ECONOMIC IMPACT FORECAST CONTAINS:

CHANGE IN LOCAL BUSINESS VOLUME -

LOCAL EXPENDITURES BY MILITARY
INSTALLATION
LOCAL EXPENDITURES BY MILITARY
PERSONNEL
HOUSING
NONHOUSING
LOCAL EXPENDITURES BY OTHERS
HOUSING
NONHOUSING
CHANGE IN LOCAL PERSONAL INCOME
CHANGE IN LOCAL EMPLOYMEN'
CHANGE IN VALUE OF LOCAL PROPERTY
CHANGE IN LOCAL INVESTMENT
BUSINESS
HOUSING
ECONOMIC IMPACT

MENTS

CHANGE IN TAX-RELATED REVENUES

CHANGEF IN STATE AID RECEIVED BY

[LOCAL GOVERNMENT
CHANGE IN COSTS OF LOCAL GOVERN.
MENT SERVICES
FOLLOWING THE ABOVE INFORMATION
WILL APPEAR ONE OF THE FOLLOWING
WORDS: INSIGNIFICANT. SIGNIFICANT, SUB-
STANTIAL.

ON LOCAL GOVERN-

Data File Intormation Programs

EIFS currently has socioeconomic data tor 64
Army installations including over 330 counties and
Standard Metropolitan Statistical Areas (SMSA'S).
Appendix C contains a list of the Army installations
included in EIFS and the counties which comprise
their regions of influence.

After the user types the Armiy anstallation code on



YOUNG ) " WISE CO., *  DENTON " COLLIN
co., * TEX. ’ co., * 0.,
TEX. ’ * TEX. TEX.
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SIEPRERS PINTO A . CO., TEX. . 160, JEX roteer
TEX T co., TEX. B . o KAUFMAN
' TEX. . co.,
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HOOD CO.,
EASTLUND TEX . JOHNSON ELLIS ...,
co., «ee.. CO., TEX. co.,
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..... : co., OO0 0
TEX.
1 ROCKWALL CO., TEX.
A FORT WOLTERS, TEX.
B FORT WORTH, TEX.
C  DALLAS, TEX.
Figure 3. Computer-printed regional map from EIFS.
the keyboard, the following question will appear: POPULATION DENSITY
COUNTY COUNTY AREA (NO.PERSONS
DO YOU WANT A MAP OF THE REGION PER SQ. M)
TO 8E PRINTED? ANSWER YES OR NO.
MAJOR COMMUNITIES
If vour answer is ves, the computer will print a
map indicating the location of the Army installation, 1970
the principal coudties comprising the economic area, COMMUNITY POPULATION
and the major communities. Figure 3 is an example
of the output. PCT. CHANGE MEDIAN
1960-1970 INCOME

Regardless of the answer to the above question,
the following socioeconomic data and characteristics
of the installation will be presented:

PRINCIPAL COUNTIES COMPRISING ECO-
NOMIC REGION
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SOCIOECONOMIC CHARACTERISTIS OF ___

REPLACEMENT VALUE
LAND AREA IN ACRES:
POST POPULATION:



MILITARY STRENGTH:
ARMY DEPENDENTS:
CIVILIAN STRENGTH:

Feonomic Impact Forecast Programs

Alter the data display of sacioeconomic character-
istics of the installation, the following information
will appear:

FUNCTION CODE  FUNCTION NAME
1 CONSTRUCTION
2 OPERATION,

MAINTENANCE
TRAINING
REAL ESTATE

PROCUREMENT
INDUSTRIAL

~ > U

TYPE DESIRED FUNCTIONAL AREA CODE
(01, 02,09

Information and detailed descriptions of func-
tional areas follow the guidelines presented in
CERL's Environmental Impact Study for Army
Military Programs.V

Following the selection of the functional area, an
option to print the project categories and project
types appears:

DO YOU WANT A LIST OF AVAILABLE
PROJECT CATEGORIES?

RESPOND YES OR NO

A yes response will cause the following to be printed:

CODE PROGRAM NAME
1100 OPER AND TRAIN FAC
1200 MAINT & PROD FAC
1300 RESEARCH, DEV + TEST FAC
1400 SUPPLY FACILITIES
1500 HOSP + MEDICAL FAC
1600 ADMINISTRATIVE-FACILITIES
1700 HOUSING + COMMUNITY FAC
1800 UTILITIES + GROUND IMPR

VR.K. Jain et al. Environmental Impact Assessment Study for
Army Militury Programs. Interim Report D-13 (CERL, 1973),
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Again, the Environmental Impact Study¥* fully
explains program names and their relationships to
the functional areas. Correspending to each pro-
gram name is a list of types of projects specific to
that program. For example, if the user had selected
1700, Operation and Training Facilities, as the
specific program of concern, the following list of
project types would appear (if the user requests it by
an affirmative answer):

DO YOU WANT A LIST OF AVAILABLE
PROJECT TYPES?

ANSWER YES OR NO

YES
CODE PROJECT TYPE-NAME

1711 FAMILY HOUSING SINGLE
1712 FAMILY HOUSING DUPLEX
1713 FAMILY HOUSING ROW

1714  FAMILY HOUSING ROW

2-3 STORIES
1720  BACHELOR HOUSING

After the user selects the functional area, project
category, and project type. a series of questions will
appear requesting information on the dollar volume
and duration of this activity:

ENTER DOLLAR VALUE OF PROJECT PER
YEAR

EXAMPLE: FOR $105.000 VALUE, ENTER
105000

ENTER NUMBER OF YEARS

At this point, questions specific to each project cate-
gory may be asked of the user. For example, project
type 1711 asks:

ESTIMATE NUMBER OF FAMILIES WHO
CURRENTLY LIVE OFF-POST BUT WITHIN
THE ECONOMIC REGION THAT WILL MOVE
ON-POST. FOR EXAMPLE: FOR 200 FAMILIES
ENTER 200?

With this information and the information stored in
the data banks of the computer, EIFS presents an
economic impact forecast relating changes in the
given activity to changes in the level of business

HR.K. Jain et al.



activity, changes related to individuals in the com-
munity, and changes related to the operation of local
government. An example of an economic impact
torecast is presented below (minus signs indicate
negative values or decreases in that category):

ECONOMIC IMPACT FORECAST

FUNCTIONAL ARFA =CONSTRUCTION

CATEGORY = HOUSING & COMMUNITY
FACILITIES

TYPE = FAMILY HOUSING SINGLE

$ VALUE/YEAR = 6670000

NO. OF YEARS =1

CHANGE IN LOCAL BUSINESS
VOLUME
LOCAL EXPENDITURES BY

$ 5343910.

MILITARY INSTALLATION § 2071421.
LOCAL EXPENDITURES BY
MILITARY PERSONNEL $-775299,
HOUSING S —2159.
NONHOUSING $-753720.
LOCAL EXPENDITURES BY
OTHERS $ 4047788.
HOUSING $ 480586.
NONHOUSING $ 357203.
CHANGES IN LOCAL PERSONAL
INCOME $ 3524843,
CHANGE IN LOCAL EMPLOY-
MENT (MAN-YEAKS) 286.
CHANGE IN VALUE OF LOCAL
PROPERTY $ 5155655.
CHANGE IN LOCAL INVESTMENT
BUSINESS $ S58618S.
HOUSING $ 213452

ECONOMIC IMPACT ON LOCAL
GOVERNMENT
CHANGE IN TAX-RELATED

REVENUES $ 128747,
CHANGE IN STATE AID RE-

CEIVED BY LOCAL GOVERN-

MENT $ —85228.
CHANGE IN COSTS OF LOCAL

GOVERNMENT SERVICES S 43519,

An evaluation of this output in terms of whether
these impacts are signiticant, substantial, or insig-
niticant is then displayed by the simple statement,
“THIS IMPACT IS UNSIGNIFICANT, SIGNIFI-
CANT. OR SUBSTANTIAL)." These terms denote
the ability of the local ecconomy to absorb these
changes without difficulty.  Insignificant impacts
mean that the absorption will occur without any
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difficulty. Significant impacts mean that the project
director should give additional consideration to the
method through which the project is undertaken,
but no additional study is required. Substantial
impacts indicate that the desired project will create
difficulties in the local economy. It is recommended
that substantial impacts be explored further; that is,
the director should undertake a more detailed case
study.

Next the user can obtain the basic information
used in the prediction by answering the question:

DO YOU WANT A TABLE OF BASELINE
ECONOMIC INFORMATION?

It the answer is yes, the following display is obtained:

THE FOLLOWING 1S THE BASELINE ECO-
NOMIC INFORMATION WHICH IS CON-
TAINED IN THE EIFS SYSTEM FOR THE SE-
LECTED REGION. THIS TABLE REPRESENTS
CENSUS INFORMATION FOR THE YEARS 1967
AND 1970.

TOTAL BUSINESS VOLUML = $555092000.

MEDIAN RENT = S 67.
TOTAL PERSONAL INCOME = $927750000.
TOTAL FULL AND PART TiIMEL

EMPLOYMENT = $  106528.
AVERAGE YEARLY CHANGE IN

TOTAL PERSONAL INCOME = % 49975000.
AVERAGE YEARLY CHANGE IN

TOTAL FULL AND PART TIME

EMPLOYMENT = S 106,
ASSESSED TO MARKET VALUE

RATIO = $ 1400
EXPORT EMPLOYMENT

MULTIPLIER = $ 36000
TOTAL ASSESSED VALUE OF

REAL PROPERTY = $ 115841000

Theoretical Analysis

The principal objective of this section is to answer
the question, “*What will happen to the local econ-
omv il 2" The term omitted could be any
one of a number of activities occurring at the Army
installation. To answer this question, however, one
must be able to deseribe a local cconomy, identifv
the participants, and specity how the ecconomic com-
ponents interact.



The three basic participants in the local economy
are local government, households, and businesses.
Figure 2 represents the interrelationship between
these sectors. Local households purchase some goods
and services from local business, receive wages and
profits from sclling their services, pay taxes, and
consume services provided by local government.
Local businesses sell goods and services, purchase
materials and labor, pay taxes, and receive services
trom local government. Local government purchases
goods and services from business and labor from
households, collects taxes, and provides public
goods and services, such as police, fire protection
and libraries.

Suppose that one household in this economy wins
a lottery; how will this event affect the local econ-
omy? As this money works its way through the
various sectors of the local economy, part of it will be
put into the houschold’s savings while the major
portion will be used to finance purchases. Some of
the products will be purchased locally; others will be
purchased elsewhere. Purchases made from other
regions cause dollars to flow out of the local economy
and therefore are not important in this analysis.
Mast of the money received by local business will be
used to hire labor, purchase products, and pay
taxes; the rest is profit. The wages received by labor
will be partly spent and the remainder will be saved.
Some of the products purchased were produced in
that region, while others were produced elsewhere.
The owners of this business may be local residents,
in which case their profits will remain in the local
economy: or they might live elsewhere, in which case
some additional money has left the local economy.

The general concept is that money injected into or
withdrawn trom a local economy will be partly re-
tained and respent in the arca, and will partly dissi-
pate into other regions. The total effect of the initial
injection will depend upon many factors. but the
total will be greater than the initial injection because
of the multiplicr eftect upon the local economy.

To illustrate the mechanics of the multiplier, con-
sider the following example: Suppose that from every
dollar spent on a construction project. $.40 is spent
locally. In addition, assume that consumers spent
$.80 out of every dollar they receive. What will
happen if somehow a new dollar finds its way into
this region?
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First. $.80 will be spent by the household. the re-
maining $.20 going for savings and taxes. Out of the
$.80 spent locally, 40 percent or $.32 will find its way
back to local residents in the form of wages, rents,
and/or profits. The remaining $.48 is used to pur-
chase materials from outside the economic region or
is devoted to taxes. The $.32 received by local resi-
dents is partly respent locally, partly saved and
partly devoted to taxes. Again, 80 percent of the
$.32, or 8.26, will be spent and an additional $.10
will be received as local income. This process in
theory will continue until all of the $1 is spent on
imports, savings, or taxes. The total increase in
income can be shown by observing that the initial in-
crease in income of $1 caused a second-round in-
crecase of (.80)(.4MS$1, a third-round increase of
(.BO)AM(.BO)(.4M$1. and so on,

Letting s = (.R0)(.40). the following infinite geo-
metric series can be expressed-

SI+H(X xS +(S2xS1) +(S3x$1)+ ...

Since the sum of an infinite geometric series is
171 =5, income will change by an amount equal to
171 =$ times the original change in income. The
expression 171 -8 is called the muitiplier because
any change in a parametcr or exogenous variable will
lead to a multiple change in income.

This model was presented as an exampie of a
multiplier effect, but in practice one cannot ascer-
tain S directly. Fortunately, though, there are a
number of ways in which the multiplier can be esti-
mated, as demonstrated in the tollowing sections.

Isolating The Export Industries: Direct Methods

It detailed information on the flows of goods and
services in any region can be collected. an input-
output table can be used to determine exports. This
table traces the demands and supplies of cach sector
in the region, thus allowing the user 1o estimate the
increasc in income and employment.

This analysis makes the following assumptions:

1. Marginal propensity to consume each com-
maodity equals the average propensity to consume.

2. Production origiates in the industry rather
than the firm.



Table 3

Tramactions in Reglon R
Sales To
Interindustry Demand Final Demand Totals

Purchases Local Final Gros

From Services Manufacture Consumption Exports Demand Output
wnices K1 200 210 ) 250 NN
Manufacture 100 Rt 140 460) 600 1000
Houschaoids 3N S0 KN
Imports S0 M
Total Gross
Outlays S00 1000 LR} N LY

3. A constant percentage of cach available input ap; = percent of industry i's sales poing 10 indus-
is used to produce a unit of output; there are no try |

alterations in scale. 3 . : .
;= pereent of industry i's sales going to indus-

. . = try 2
4. Prices, wages, and tastes are given and fixed, g
and there are no resource constraints, dyq = the final demand tor local consumption
Table 3 describes the transactions oceurring in a dy2 = the final demand for exports.
simple cconomy. In this ¢conomy there are two
sectors: the final demand sector consists of local con- Table 4 gives the coefficients representing inter-
sumption and exports and is exogenously deter- industry sales.
mined; interindustry demand, which is endoge-
nously determined. consists of the demand by cach Tabled
of the two industries. services, and manufacturing. Technical Coefficients
Each row gives the sales of that industry to other Purchases _ Selbr du
industries and to final demand. For example, the From Services Manufacturing
service sector sells $50 worth of output to other firms - n ,0
dealing in services and $200 of it to manufacturers. AT austng 20 0

Final demand is $210) in local consumption and $40 \alue Added 70 0
in exports.
These coefticients were derived by dividing each

The columns indicate the input purchases by the entry in a column by the corresponding industry’s
various industries. In this table, services purchases gross outlays. Using these coeflicients, for example,
$50 worth of inputs from firms in the service sector, a unit of services is produced by combining 10 per-
$100 worth from the manufacturing sector, and $350 cent of a unit of service and 20 percent of a unit of
worth from houscholds, which largely consists of labor. Total gross output of services, as indicated in
wages for labor. Fq 1. is given by

Assuming that the percentage of purchases from q;=.10(q)) +.20(q)) +d,; +d,, [Eq2]
any industry is constant no matter what the volume
of production. the total gross output from each since

sector will be:
q, =300. q; = 1.000, d,, = 210, and d,, = 40,
qii =ajiqp+agiqa+dy+dyy  (Eql]
we have
where
q) = the gross output of good 1 SO0 = 10 ) + 2001000 + 280, {Eq 3|
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e |

e

Rounds Manufacturing

Initial = 81
Firsl RS ] = . 30000
Sccond L3I LU+ 20200 13000
‘Fhird RETIRIRISINIR ) 08800
Fourth  3x(.088) 4+ .2(.0M) — 0230
Fifth Ax 021 +.2.0144) - 00987
Total 1.51817

Suppose now that there is a St increase in the
demand for manufacturing goods in the export
sector. How will this increase be inet? The dollar in-
crease in manufacturing exports will mean that $.20
will have to be purchased from the service sector,
and manufacturing production will have to increase
by $.30. The $.20 increase in the demand for services
will lead the service sector to purchase 10 percent of
$.20 or $.02 more of its own product and 20 percent
of $.20 or $.04 more from manufacturing, which
will, in turn, increase the demand for services. Table
S traces some of the increases in manufacturing and
service demand as a result of the $1 increase in
exports. After five rounds of transactions, the total
increase in manufacturing demand will be $1.51817
and the total increase in services $.33450.

In practice, using this model would require a great
deal of information from each firm in the economy
about the location of their customers, their sup-
pliers, as well as about the dollar volume of pur-
chases and sales. This data can be gathered only
from individual interviews—a time-consuming and
costly process. Followup interviews are necessary
because not all the questionnaires are returned.
Compiling and processing the data takes time; an
input-output (1-O) study for the State of Kansas took
two years to complete and cost $120,000. Industry
coverage varied from 22.4 10 92.6 percent.ts

1-O models do present considerable information
on the interaction and workings of a local economy.
Whether the bencfits derived are worth the addi-
tional cost depends upon the individual case.

Exports are basic to economic growth since they

Blarvin Fmerson, The 1969 Kansas Input-Onutput Study (State
of Kansas, 1969),

Table §
Effects of $1 Increase in Manufacturing Exports
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Services Total
2x 81 20XxXX) LS0000
2x W)+ a2 LOROOO 21000
2xC1) + i x008) — 03K N800
2x (0SS) + .1 x (.0J4) 01440 03770
2x (0233 + 1 x (L0144 - 00610 01597

XL 1.85267

are most subject to short-term changes.'® Other
activities in this region are nonbasic in the sense that
they do not result in any money inflows, at least
under the assumptions made in our short-term
model.

If the relationships postulated in our multiplier
analysis are constant, and if the average propensity
to consume locally is equal to the marginal pro-
pensity, then the multiplier can be rewritten as:

| = U —
1 —S nonbasic income  basic income
1 —total income  total income

. total income
basic income

To use this multiplier one need only derive an esti-
mate of the proportion of the region's total income
that is based upon export sales. By isolating the
export industries, it is possible to derive a relation-
ship between a change in these industries (for
example, employment) and the total change in the
local economy.

Many techniques can provide indirect estimates at
a significantly lower cost. The central assumption of
indirect techniques is that there is a fixed relation-
ship between the export industries in a region and
the other local businesses. Location quotients are a
widely used technique for isolating export industrics.
Location quotients compare a region's allocation of
employment with the entire nation’s employment
allocation. This comparison assumes that since the

“Charles M. Ticbout, The Community Economic Base Study.
Supplementary Paper No. 16 (Committee for Economic Develop-
ment, December 1962)



Table 6
Lecation Quotients fer Monruve County

Percent of Percentof No. of
National Reglonal Regional Location LQ-1 Export

Industry or Sector Employment Employment Employment  Quotient | K0) Lmployecs

Senices 40 40 40 1w

Durable Goods Manuf. 0 78 078 o 5

Nondurable Manut. 10 28 028 28

Trade R{ N0 S0 t.on” 4 X

loral Employment 1,000
.\ e —————r -
Sl Basic Fmployment 200

United States is basically selfssutficient, any region
having a greater percent of its employment in a
particular industry than does the nation as a whole
must specialize in the production of that commodity.
Any region that produces more than its own require-
ments must export its extra commadities to other
regions.

Table 6 gives a hypothetical example of the caleu-
lation of location quotients. Next to each industry is
the percent of the total national employment in

Monroe County for each industry. The percent of

total regional employment that industry contains is
in column 3. Dividing column 3 by column 1 gives
the location quotient. A location quotient greater
than one means that Monroe County exports that
commodity to other regions. A location guotient less
than one means that not enough is produced locally.
and some must be imported to satisty focal needs.
Location quetients equal to one indicate that the
region neither imports nor exports that commodity.

Once exporting industries have been identified,
employment allocated 1o exports can be calculated
by subtracting one trom the location quotient and
dividing by the original location quotient. Muitiply-
ing column S by column 2 gives the number of export
cmployees for each industry. The multiplier is the
ratio of total regional employment to export employ-
ment. In tnis example. the multiplier would be five,
indicating that a $1 incrcase in export demand
would increase regional business volume by $5.

The size of the multiplicr depends directly upon
the size and population of the region and the diver-
sity of its industrial and commercial base. The
greater the size, the larger the population, and the
more diverse the economic base, the more likely it is
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that products and services purchased are made
tocally rather than imported. Thus money injected
into the cconomy is “reeveled ™ more often, causing
lareer changes in income,

ELIFS depends upon an cconomic base analysis
with location quoticnts used to calcutate multipliers.
The advantages of this technique- —reliance on pub-
lished duata sources, incorporation of mdirect as well
as direct exports, and the negligible costs involved—
far outweigh the disadvantages.

Description of the Models

Having broadly deseribed the interrelationships
that exist within a local ccononiy, one must now
develop a methodology  for measuring how  the
various military-refated activines affect the local
cconomy. The first step is to define the geographical
environment. Although the availatvihiey of published
data iy a practical issue that must be considered.
many theoretical issties are also pertinent since there
is o consensus on how to define an economic region.
Here the extent of the local labor market was con-
sidered 1o be the relevant arca, with counties used as
the observation unit. Both distance and the avail-
ability of employment were criteria tor selection. The
impact areas of immediate coneern are those relating
to the Jocal business commumty, local individuals,
and local government.

Economic Impact on Local Businesses

A mihtary installation intluences local business
volume directly by purchasing services and supplies
trom the focal community; and indirectly by causing
local firms to purchase materials, supplies, and
labor Tocally. thus adding 1o focal business volume.,



Both the military and civilian payroll increase local
business activity as the income received is spent and
respent locally. The relationship between local
business volume and the Army installation is given in
Fq 4.

BVMR =LEMR +1BVMR [Eq 4]
where
BVMR = military-related business volume
LEpMR = military-related local expenditures
IBVMR = induced business volume related to the

military installation.

Local expenditures are the sum of those indirectly
undertaken by the installation, those attributable to
the military and civilian payroll and, finally. those
expenditures made by visitors to the area.

LEMR =ILMR +PLR+VLMR [EqS]

where

ILMR = direct local expenditures by the installa-
tion )

PLMR = local expenditure by military and civil-
ian personnel

VLMR = local expenditures by visitors to the in-
stallation.

Not all direct expenditures by the installations
(ILpR) contribute equally to the local business com-
munity. Money spent on equipment produces less
additional activity than that spent on services be-
cause it is much more likely that materials and sup-
plies will have to be imported, while services are
almost all supplied locally. Eq 6 expresses ILpR as:

lLMR=|Ls+|Lp+“-c [Eq 6]
where

ILg = local expenditures on services

ILp = local expenditures on materials and sup-
plies

IL; = expenditures for construction.

Local expenditures by military personnel will vary
according to the individual's location. Individuals

and families living on-post will buy most items at the
PX or commissary. since these sources are closer and
provide goods at lower prices. Conversely a family
living oft-post. but within the local economic region,
will purchase locally a larger amount of goods and
services than an on-post family. Housing is a major
expense for these off-post tamilies. Off-post, non-
local families will purchase relatively little locally
since purchases tend to be made either on the base or
near their homes, An estimate of local purchases, as
made by a survey of a representative installation,"’
can be expressed as:

PLMR =PLgN +PLo +PLEL  [Eq7|

where

PLEN = local purchases by oft-post, norlocal,
military personnel

PLg =local purchases by on-post
personnel

PLE = local purchases by off-post, local, mili-
tary personnel.

military

Fq 8 further divides local purchases into oft-post
expenditures for housing and for other purchases:

PLEL =PLgpyq +PLEQ (Eq 8]

where

PLER = local expenditures on housing by oft-post
personnel

PLEQ = other local expenditures by local off-post
personnel.

Eq S considers money spent by visitors to the
installation. In general, there are two types of visit:
those undertaken for personal reasons (parents,
friends, etc.) and those for business. The total
number of visits multiplied by the average amount
spent per visit gives the total amount spent by
visitors (Eq 9). Money spent on hotels, motels,
restaurants, ete., is assumed to be related to the
population of the installation and will therefore be
considered as an impact only if the post population
changes.

VLMR =V XE,xM |Eq9]

Sanl Pletter, Tmpact on Proposed Construction at Fort Riley,
Kansas on the Stre and Regremal Foonomics Unpublished Re
port (CERE, 1973)



where

V = number of visits per military personnel
E, = average expenditure per visit
M = number of military personnel.

If. tor example. the Army were to construct 100
units of family housing, some construction matertals
would be purchased locally, and local labor would be
hired for this project. The sum of local purchases of
materials and labor constitutes local expenditures
for construction, or IL.. in Eq 6. As individuals are
tramsferred from the local economy to the base to
occupy these family housing units, housing allow-
ances previously received by local landlords will be
withdrawn and some local purchases made by these
families will now be made at the PX or commissary.
These eftects will be incorporated in PLpgg. It no
other changes occur. LEpR will be equal to PLypR
plus L.

These expenditures have a multiple effect on the
local economy as initial spending filters down to
firms and households and induces further spending.
A meal purchased by a visitor to the installation, for
example, will he used to pay wages. rent, and
interest. buy materials, and result in some profit for
the owner. These receipts, in turn, will be spent
partly in the local economy, continuing a line of
transactions that result in higher business receipts by
local merchants, greater income, and increased
employment. The total induced business volume is
derived using Eq 10:

IBVMR = (m — 1) (LEMR) {Eq 10]

where

m = coeflicient representing the degree to which
money reccived by local business is respent
locally.

The magnitude of this multiptier cocefficient will
vary with the size of the coinmunity. The smaller the
community and the less diversi‘ied its cconomic
base, the smaller the amount respent locally. Larger
communities, on the other hand. tend to have larger
multipliers.

The total change in business volume directly in-
creases the personal income of local residents. The
relationship between the change in business volume

and the change in personal income is given by Eq 11:

YP=BVpprxV 'Eq 11]

where

YP = change in personal income

\ coetticient representing the degree to which
individual income is received from local
business activity.

i

Increases in personal income go toward housing
and other goods when received. Egs 12 and 13
eapress the relationship between personal income
and expenditures on housing and other goods. These
increased expenditures have already been included
in BVpR and should not be counted again.

HE =hxYP |Eq 12|

where
h = coeflicient representing the proportion of in-
come devoted to hovsing,

OE =cxYP [Eq 13]

where

¢ = coeflicient representing the proportion of in-
come devoted to other goods.

The total change in business volume attributable
to the presence of the military 18 the sum of direct
and indirect changes, as given w b 4.

Change in Value of Local Property

When business activity in the local community in-
creases, both the - clue of the assets held by individ-
uals and the amount of assets devoted to business
activity will increase. Because direet dollar measures
of the capital and land devoted to business activity
are tvpically unavailables assessed valnation statis-
tics are used and converted o market value by
means of an assessed-to-market-value ratio. The
ratios. though available, vary both among and
within jurisdictions. The accuracy of these ratios in
reflecting market values depends upon the acenracy
of the assessment and the frequency of reassessment,
Eq 14 gives these estimates as:

\

] B .
AP = BV MR ¥ B b IEq 14]

AN



where
AP = chang in property values
BVMR = military-related business volume
BV = tota! business volume
\7:] = assessed value of property
amv = ratio of assessed to market value,

Change in Local Investment

In order to meet the demands of changed business
volume and housing expenditures, investment in
business capital and housing will similarly have to be
changed. Based upon data for corporations reported
to the Internal Revenue Service,® the ratio between
business volume and investment is treated as a con-
stant as is the ratio of housing investment and
expenditures. Eq 15 gives these relationships as:

INMR = -12XBV)MR + .06 (PLpy +HE)

[Eq 15]
where
INMR = change in investment
PLEpy = local expenditures on housing by off-
post personnel.
Individual Impacts

Individuals are also influenced by the activities of
the military installation. As money related to local
military expenditures is respent within the region,
payrolls and profits increase, and individuals are
attected in the form of increased personal income
and employment.

Fq 11 represents the change in local personal in-
come as a function of local business income.

YP =BV)pR Xv [Eq 11]
where
YP = local personal income
BVMR = military-related business volume
v = coefticient representing payroll and

profit per dollar of local expenditures.

WAnunual Statistical Summary: 1967, Table 40B (U.S. Depart-
ment of Health, Education and Welfare, Federal Housing
Adnunistration); and Statisties of Income, 1965 Business Income
FTav Returns (U8 Internal Revenue Service).
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Increased income implies increased employment
cither through the creation of new jobs or through
more working hours for currently employed persons.
Multiplying dollars of direet expenditure by a coeffi-
cient representing the number of man-years of
employment per $1 of direet expenditures yields the
total employment:

E=jxBVMR {Eq 16]

where

j = coetlicient representing man-years of employ-
ment per dollar of local expenditure.

This coefticient varies from region to region be-
cause of industrial diversity and size. One study by
S. J. Weiss and E. L. Gooding??® has estimated that
cach million dollar change in business volume
creates 70-90 man-years of employment.

Military-related practical training gives individual
participants skills which increase their earnings over
their working lives. This impact is different from the
others, however, because not all of the recipients will
remain in the local economy. The economic value of
this training is measured by the following formula:

SK; —UK; -
Qi+ 0 [Eq 17]

where

HK =total value of training to the individual
over lifetime
SK; = yearly wages of skilled workers at ycar i

UK; = yearly wages of unskilled workers at year i
S = year of training compietion

r = interest rate

t = working life expectancy.

Impacts on Local Government

Changes in military-related activities may affect
the tax base and income of local governments. Two
madels explain changes in local government reve-
nues resulting from changes in the sales tax, prop-

B Weiss and F.C Gooding, “Fstimation of Differential
Emplovment Muluplier in a Small Region Feonomy.™ Research
Report to the Federal Reverve Bank or Rostan, Noo 37 (Y6b),
p oK



erty tax, or federal, state, and local governmental
expenditures.

Eq 18 divides local governmental revenues and
expenditures into their component parts:

GRp =TR, + AD + XP [Eq 18]
where
GR = local government revenues
TR = tax-related revenues
ADy = federal and state aid to the community
XP. = local governmental expenditures.

Tax revenues arise mainly from property and sales
taxes which are given in Eq 19:

TRLrevenues = TPL+TSL (Eq19]
where

TR =tax

TRp = property tax revenues

TS| = sales tax revenues.

Changes in property tax revenues are related to
changes in property values as indicated in Eq 20:

TP =PVMR XPxamv [Eq 20]

where

P = property tax rate
amv = assessed-to-market-value ratio.

As local business volume changes, so will the sales
tax revenue collected by the county. This relation-
ship is given in Eq 21:

TS =sxSRxBV)R [Eq 21]
where

s = applicable sales tax rate

SR = proportion of sales tax collected and re-

tained by local government.

Federal and State Aid to Local Government

Eq 22 summarizes another source of local govern-
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ment revenues: federal and state aid. For military-
related activities. the only source oi federal aid s
through funds provided to underwrite the cost of
schools attended by the children of military person-
nel living oft-post. Federal aid 1o local schools under
Public Law 874 provides funding for approximately
SO pereent of the cost per student. In addition to
tederal aid, state aid tor schools is typically based
upon the number of school children; the level of
funding varies from state to state.

Other forms of state aid depend upon the individ-
ual state-local relationship. In s me states, local
highway funds are based upon ‘ocal automobile
registrations and/or gasoline tax collected. Other
arcas funded by the state include the judiciary and
police.

AD| = (f+2)xCS X NSpR +ADg [Eq 22)

where

f = cocflicient representing fractional per-
centage federal aid per child expressed
as fraction of total

a = coefficient representing percent  state
aid per child expressed as fraction of
total

s = yearly school costs per child

NSMR = number of school children of military
personnel

AD@ = otherstate aid.

Local government expenditures for schools and
other services are assumed to be related to changes
in county population and business volume. The
latter, open-ended. category could counceivably be
used to estimate funding of various tunctions such as
police, fire, and sanitation. The data required tor
such projections are not readily available, although
the following analvsis could be used if data does
becomie available.

XPp =XS +XOy, [Eq 23]
where
XPp = change in local government expenditures
XSy = expenditures for schools
XOj = expenditures tor other local governmental

services



School expenditures are given as:
XS =NSpR xOB/NS |Eq 24]
where
NSMR = military-related school enrollment

OB = operating budget for schools
NS = total school enrollment.

Other expenditures are derived as indicated in
kq 25:

BVMR
X0 = gy > OBg (Eq 25]
where
OB = operating budget for other services

BVpMR = military-related business volume
BV = total local business volume.

Description of the EIFS Model

Having worked through the gencral theorctical
properties of determining economic impacts, we can
now describe in detail the model actually used in
determining the economic impact of constructing
tamily housing units at an Army base:

($ VOL OF CONSTR PER YR) x(% LABOR)

x(1 —1/m) =% LOCAL LABOR
{$ VOL OF CONSTR PER YR) x (% MATLS)
x(l —1/m) =% LOCAL MATLS

The user supplies the dollar volume of construc-
tion per year. The % labor and % materials are
stored in the system according to category of con-
struction. In the (1 —1/m) term, m designates the
income multiplier. The entire term represents that
proportion of the labor or materials to be supplied by
the local region.

(S LOCAL LABOR) + (8 LOCAL MATLS)
=$ DIRECT MILITARY EXPENDITURES

The addition of both these terms gives the value
which is, in this case, the same as IL_ and ILypg 10

the theoretical discussion.
(NO. OF FAMILY UNITS MOVING ON POST)
x (MEDIAN RENT, =(—-$ LOCAL HOUSING)

The user turnishes the number of family units
muaving on-post as a result of the construction
activity. EIFS stores median rent values tor cach
region. The product above represents rental money
removed from the region by the construction project.

(NO. OF FAMILY UNITS MOVING ON POST)
X(AVG INCOME) = (74 SPENT LOCALLY)
=(=$ LOCAL FXPEND)

Families moving on-post will buy more items at
the PX and commissary. The approximate percent-
age of income transferred to federat facilities (and
out of local facilities) s stored in EIFS. This
number. the average income of the family (also
stored). and the number of tamilies involved repre-

sent expenditures other than housing which will be
removed from the local money tlow.

(=% LOCAL EXPEND.)
+ (3 DIRECT MILITARY EXPEND.)
+ (-3$ LOCAL HOUS))|
x (ECONOMIC EXPOR I MULTIPLIER)
=AM LOCAL Y
The summation of the results of preceding rela-
tions and the subsequent multiplication indicate the
net change in income to the region as a result of the
military activity.
(A LOCALY) - [\$ LOCAL EXPEND.)
+ (8 DIRECT EXPEND.)
+ (=8 LOCAL HOUSING)| = 1RV R
Taking the preceding results and subtracting the
net first order effects of the military activity yields a

measure of the induced or indirect business volume
resulting from the activity



(S LOCAL LABOR) + [(AS LOCAL Y-$ LOCAL
LABOR) xV| =$ LOCAL PERSONAL
INCOME

In this equation, V is a coefficient representing the
degree to which individual income is received from
local business activity. The result of this equation
represents the total change in personal income to be
received by individuals residing in the local economy.

(S LOCAL PERSONAL INCOME) xh
= $ HOUS. EXPEND.

As total personal income increases, part of it will
be passed on in terms of increased housing expendi-
tures. Multiplying the total change in personal
income by h, or the marginal propensity to consume
for housing, gives the amount of this increase.

($ LOCAL PERSONAL INCOME) xC
=$ OTHER EXP.

The same rationale applies to other expenditures.
In this equation, C represents the marginal propen-
sity to consume for other items. This value does not
include savings or taxes.

AS LOCAL Y + VALUE ADDED LOCALLY

PER EMPLOYEE = AEMPLOYMENT

This relation establishes the change in employ-
ment attributed to an Army-related change in
business activity. Value added locally per employee
indicates the number of dollars of local business re-
quired to support one employee.

- (MLOCAL Y)
(LOCAL BUSINESS VOL.)
(TOTAL ASSESSED VALUE OF PROPERTY)

(ASSESSED TO MKT VALUE RATIO)
= APROPERTY VALUE
The division of the local business activity associ-

ated with Army activity by the total local business
volume gives a percentage which can be multiplied

by the total value of property to approximate the
change in property values. Dividing total assessed
valuation by assessed 0 market value ratio deter-
mines the total value of property,
1S DIRECT MILITARY EXPEND.)
+ (=S LOCAL EXP) + (IBV p )i *(.12)
=NONHOUSING INVESTMENT

The sum of those terms associated with net change
in dollar inflow multiplied by the propensity to invest
in nonhousing gives the projected change in non-
housing investments. The major component of this
investment is inventorv accumulation

(=S LOCAL HOUSING)
+(3 HOUSING EXPEND.)|x(7.75) x (.06)
= HOUSING INVESTMENT
Net housing revenue change muitiplied by the pro-
pensity to invest in housing approximates the antici-
pated value of investment. The constant 7,75, which
relates rental values to assessed  housing  value,
comes from Table 40B of the 1967 Annual Statistical
Summary, U.S. Department of Housing and Urban
Development, Federal Housing Administration.
(APROPERTY VALUE)
x (PROPERTY TAX RATE)
X (ASSESSED TO MKT VALUE RATIO)
=APROPERTY TAX REVENUE
Assessed-to-market-value ratio multiplied by the
change in property value gives the change in assessed
value. This product multiplied by the nroperty tax
ratc approximates the change in property tax reve-
nues which can be attributed to Army activity.
(AS LOCAL Y)x(SALES TAX RATFE)
x (PERCENT RETAINED BY LOCAL GOV'T)
= A SALES TAX REVENUE

Sales tax rate multiplicd by the proportion re-



tained locally gives the proportion of each dollar the
region will gain or lose due to the activity. Multipli-
cation by the change in local volume gives the dollar
volume of change in sales tax revenue.
(4 PROPERTY TAX REVENUE)
= (4 SALES TAX REVENUE)
= A TAX REVENUE

This relation represents the total change in tax
revenues to be expected as a result of this activity.

(NO. OF FAMILIES MOVING ON POST)
x (CHILDREN PER FAMILY)
x(% ATTENDING SCHOOL)
=NO. OF SCHOOL CHILDREN

This equation gives the number of school children
who will move onto the installation as a result of the
tamily unit construction project.

(NO. OF SCHOOL CHILDREN)

x(COST OF EDUCATION PER CHILD)
x(% FEDERAL + % STATE FINANCED)
=(-ASTATE + FEDERAL AID)

This equation relates the change in the number of
school children to the state and federal aid which will
be withdrawn from the local school system.

(NO. OF SCHOOL CHILDREN)

x (COST OF EDUCATION PER CHILD)
x [1 —=(% FEDERAL + % STATE FINANCED)]
=— ASCHOOL COSTS

This equation estimates the decrease in the local
tax burden as a result of supporting fewer children

with local tunds.

__ @SLOCALY)
TOTAL BUSINESS VOLUME

3

x (OPERATING BUDGET OTHER)
=AOTHER COSTS

The change in local volume divided by the total
volume and multiplied by the operating budget for
other ¢xpenses gives the change in other govern-
mental costs attributed to the activity,

(~4 SCHOOL COSTS) + (A OTHER COSTS)
=ACOSTS

The total change in costs is represented by the sum
of the change in costs for education and other local
budgetary items

Appendix D should answer questions that may
arise as to the origin of the stored numbers.

Interpreting the Results

What significance can be attached 1 any of the
numbers dertved. especially given the weaknesses in
the data? In this instance. the regional and urban
cconomics literature is not very helpful—there are no
hard and tast rules that can be used  The deseriptive
categories  presented below should be considered
tentative criteria for interpreting results. They will
be revised in light ot experience with the syvstem and
of the individual interpretations of those familiar
with the subject area.

The three categories of evaluation are insignifi-
cant, significant. and substantial. Insignificant
impacts relate to changes in the local economy that
occur without, in the aggregare, undue hardships
and friction. The local economy will absorb these
impacts with practically no structural changes.
Although one landlord. for example. may lose con-
siderable income if his tenants are Army personnel
who transfer 1o the hace in the Incel economy as a
whole, landlords will not sutter significantly.

Significant impacts are those that occasion minor
changes in the structure of the economy or represent
influences that cannot be moderated within a vear.
In other words. the local economy will tvpically be
capable of absorbing the stated impacts but prob.
ably not within a vear or without congested or
unused facilities Anv methods of amehorating these
difficulties—tor exaniple. constructing a 1000 unit



housing project over five years rather than one—
should be explored.

Substantial impacts represent cither major altera-
tions in structure or hardship for a major segment of
the population in the local area. EIFS is not cur-
rently capable of providing the detailed data neces-
saey for an investigation of  remedial measures.
Individual studies should be undertaken for those
projects determined by EIFS to yield substantial
impacts.

The procedure used by EIFS to categorize eco-
nomic impacts as insignificant. significant. or sub-
stantial is based upon a comparison of the historical
annual growth rate of employment and personal
income with the implied growth rate resulting from
the project. It the ratio of the implied to the histori-
cal growth rates is between minus one hundreth or
plus 10 percent, then the impact is deemed to be
insignificant. A ratio of implied to historical that is
between minus 1 pereent and minus 10 percent or
between plus 10 percent and plus 20 pereent, then
the impact is considered significant.  Substantial
impacts are those that reduce the historical growth
rite by more than 10 percent or increase it by more
than 20 percent.

One kst word of caution: an impact statement for
a particular locale may be insigniticant by itself. but
it this project is one of many undertaken simultane-
oushy, the impacts are accumulative and should be
treated as such,

CONCLUSIONS AND
RECOMMENDATIONS

In general this rescarch program has demon-
strated the teasibility of maintaining an on-line
environmental information system. For CELDS, the
main problem areas were collecting and indexing
data, creating the data file, and interpreting user
needs. Work is currently underway to improve these
features of the system and to find the cost-eftective
means of updating. Future plans for CELDS include
expansion to cover all S0 states.

For EIFS. problem arcas are collecting the data,
updating the existing data, and refining the theoreti-

al models used. Refinements of the models will be
undertaken after ficld implementation and user
input. Sociological data now being collected will be
incorporated into the data base. Future plans for
EIFS include adding more counties and eventually
including all U.S. counties. Ficld tests of EIFS at
Fort Bragg and Fort Benning have thus far indicated
that it is a very useful system. Work is currently
underway in southern Mississippi to prepare the
economic section of an environmental impact assess-
ment for a major military construction project using
the output of EIFS

An environmental technical information system
can be quite useful. particularly in the arcas of envi-
ronmental impact assessments and statements, eco-
nomic indicators of the interrelationship of Army
installations and their surrounding communities.
and compliance with state and federal standards
pertaining to Army installaticns. As each existing
system and its improvements are field-tested. system
output and predictions will be tailored to provide
more specific information in line with ficld results.

In the future. this system could include the follow-
ing types of information:

1. Industrial waste classifications,
and costs,

treatments,

2. Existing facilities data regarding the numbers
and conditions of installation facilities.

3. Soils and geologic data relevant to environ-
mental impact assessment.

When the system is expanded and further developed.
it could meet specitic requirements of NEPA and
CEQ guidelines through the presentation of *‘envi-
ronmental setting” data and. where feasible, aggre-
pates of quantifiable terms that would predict sub-
sequent environmental changes,

At this time, CELDS is operational for environ-
mental legislation concerning the federal govern-
ment and 16 states; EIFS is operational for 64 mili-
tarv installations. This information is available to
Army personnel through CERL for use in preparing
EIA/EIS’s and in meeting appropriate environ-
mental standards and regulations when operating
and building Army facilitics.
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APPENDIX A:

SOURCES OF NATIONAL, STATE,
AND LOCAL LAWS AND REGULATIONS

Much of the environmental quality data bank will
comist of Jaws and regulations pertaining to the
environment. This information comes trom various
sources, Federal, state, and local legislation is the
legal authority for rules and regulations issued by the
executive  offices  and  various  administrative
agencies. Organizations affected by environmental
quality laws use these rules and regulations to guide
their conduct. Court decisions and administrative
rulings supplement and redefine these laws, rules,
and regulations,

There is, however, no single source of information
containing all this material. The lack of uniformity
in the data is a problem. The relative completeness
of the sources depends upon who produces the data
and for what type of organization they produce it.
Therefore, it may be helpful to understand both the
origins of laws and roqu’ations and the sources from
which these materials may be obtained.

Nature of Legal Material

At both the federal and state levels. legislation
mav be divided into conventional and subordinate
legislation. Conventional legislation consists of the
results of legiskations, constitutions, interstate com-
pacts, and, at the federal level, treaties. Subordinate
legislation is usually authorized by conventional
legistation and delegates the authority to set up rules
and regulations. Subordinate legislation consists of
the rules and regulations of administrative agencies.,
orders and proclamations of the executive office. and
rules of courts. Municipal ordinances are regarded
as subordinate legislation in some states and conven
tonal legislation in others.

Conventional Legislation

In the federal system the three types of conven-
tional legislation are the act. the joint congressional
resolution, and the treaty.

Acts are the most common form of conventional
tegislation. They may be introduced in cither house
of Congress as bills, Onee passed by one house. they
are introduced into the other house as an act. When
passed by both houses and signed by the President,
or when both houses nverride the President’s et

the act becomes an Act of Congress and thus a
public law. Each public low is given number, e.g.,
P.L. Y0-135, with the first digits referring to the
number of the Congress (90th) and the second digits
referring to the bill number in the Congress (135th).

A joint resolution ot Congress his the same eftect
as anact. Joint resolutions are usually sabmitted 1o
the President and require his signature. except in
cases such as proposed constitutional amendments.
Juint resolutions are alse public laws,

An interstate compact nun cither be approved by
Congress through an act or a joint resolution or by
the approval of the state legislatic ¢ bodies which the
compact included. Once approved  they become
pubbic laws of the United States and also a paret of
the session laws of the states invohed,

A treaty is an international agreement entered into
by the President with the consent of the Senate, An
execntive agreement’”™ s an international compact
by the President which does not require congres-
sional approval. A formal trean beconies part of the
law of the land, while executive agreements may be
upheld as the law of the land, but they usually will
not supersede an Act ol Congress.

Generally states basically tollow the degislative
form ot the tederal sastem. Jomt resolutions in the
state fegislatares may or mav not have the toree of
law, depending on the state. The fegisfative session
laws are inctuded in the public tew body 1 all states
and may be called Acis and Reso™os, Pubhic Laws,

Acts, or Joint Resolutions.
Subordinate Legislation

Subordinate legislation at both the federal and
state levels consists of the rules and regulations made
by the President. state governors, administrative
agencies, and the courts Lhe feeal autharity for this
legislation comes from either the comtitutions -
volved or the legislation authority delegated by law.
Usually these laws govern the daily transactions
occurring within and between government and the
individual citizen or organization

In the federal system the President has wide-
ranging authoirty, much ot which he entrusts to
agencies under his control. | he President may enter
inte treaties and cvooutiee agtecionis. torm e



organization plans, and issuc proclamations and
executive orders.

Reorganization plans pertain to the creation,
muoditication or abolition of agencies below the rank
of department. They go into effect unless dis-
approved by Congress.

Proclamations and excecutive orders are used by
the President to carry out many of his functions.
They may include minor changes such as the estab-
lishment of administrative agencies during periods
of national emergency. This authority comes from
the constitution or congressional law.

Many agencies outside the executive department
are created by acts of law and charged with control-
ling and overseeing activities in specitic areas. The
Environmental Protection Agency and the Food and
Drug Administration are examples of such agencies.

Subordinate legistation in the state system and
local system is transacted mostly through admini-
strative rules and regulations.

Court and Administrative Agency Decisions

The rules, taws, and regulations enacted by the
executive and legistative branches guide the opera-
tions of governmental bodies. although the essence
and substance of these rules, laws, and regulations
are contained in the opinions given by the courts and
administrative hearing officers. Usually federal and
state court decisions of record refer primarily to
those cases that have reached some appellate court,
although occasionally some lower federal courts are
included. The administrative agency’s decisions and
rulings are not recorded in any unitform format,
however, and may not be casily available, depending
upon the agency’s customs. This lack of uniformity
applies w0 both state and federal administrative
agencies.

Federal Environmental Law Sources

Acts and joint resolutions of Congress are ofti-
cially published by the U.S. Government Printing
Oftice about three weeks after approval, They are
known then as “slip laws.” About 14 months later
they are published in bound tform in a volume of the
otficial Starutes ar I arge. The proper citation of the
law is the Statutes-at-Large designation,

Untortunately, there are several problems in using
these volumes. The faws are published by approval
data in chronological order. L hey contain many acts
having only local interest, makang the data unwieldy,
Many of the acts are soon outdated due to their
repeal. amendment. or expiration. Because of these
problems the publicatior Hurted States Codes (USC)
i probably the castest 1o s i thas compilation of
laws, published about every sin vears. items of minor
interest are not included. Repealed  or eapired
portions are not included, and amended parts are
updated. Fhe USC s dinided tato about SO cate-
gories with air pollunon, water pollution and other
environmental categories having their own specific
titles in the code.

Information about treancs ond ovecutine agree-
ments tinst appem the  Department of  State
Bulletin. Later they are pubhished inslip-law format
in the Monthly Catalog of Governmaent Publications.
Collecnions of these treaties and executine agree-
ments are then published w0 freaties and Other
Internationul Act Series (ITAS)

m

Subordmate legislation for the tederal government
is published in the Federal Register daily Tuesday
through Satuidav, except on davs following o legal
holidav. It contains the literal texts of all documents
officially promuigated ander che law. 1tis part of the
Federal Register System. whieh is comprised of the
Federal Register, the Code ot Federal Regulations,
the weekly compilation of Presidential Documents,
the Governments Orpaniztion Manual and  the
Public Papers of the Prosedert of the United States.
The Federal Register. however, has many of the
same limitations as the Sratures at Large.

At the end of cach calendar vear, the Code or
Federal Regulations (CER), a 100-plus volume set of
codes, is updated. I the rules and
regulations of all tederal agencies cateloged by S0
titles. The title numbers ditter berween the CFR and
the USC. In the ¢ FR. the ntde will have o general
name, c.g . transportation. and mav include the
rules and regulations tor more than one agencey te.g.,
tramsportation included. among others. the Federal
Railroad Administianon cod the bederal Highway
Admanistration). A parvucular ageney mav have
certain standards located under one title and others
under anothor vtle The Federal Highway Admini-
stration, for evunple. has separate and different list-
ines ander traesportation and detense Each volurae

contains



in the CFR includes two comprehensive indices in
the back—one by title and the other by agencies—
listed in alphabetical order.

In addition (o these sources, many agencies pub-
lish their own rules in separate pamphlets, but these
pamphlets tend to be out of date.

A collection of statutes, Current Laws— Environ-
mental Protection Agency, is also published. This
rather lengthy collection of laws includes all the
authorizing legislation as well as the executive orders
and United States treaties pertaining to the Environ-
mental Protection Ageney. It is divided into six
sections—air, water, pesticides, solid waste, noise,
and radiation—but because of its statutory nature, it
does not include many of the objective standards
that may be required by an environmental legislation
data system.,

State Environmental Law Sources

Every state publishes its legislative session’s laws,
Few states publish ofticial slip laws, although several
states publish an unofticial advance sheet of the
latest legislation, The state’s session laws usually are

ne volume in length and are in chronological order.
The name of this publication varies trom state to
state. Resolutions are usually contained in the same
volume, tollowing the acts.

The Environmentual Reporter is also of some help
in obtaining state fans. This source is published by
the Burcau of National Aftairs, Inc. Several states
also publish statutary compilations of laws, such as
MceKinney's Consolidated Laws of New York, Envi-
ronmental Conservation Law, which  provides a
current, central source for all of New York's environ-
mental conservation laws,

F'he publication of the state’s administrative rules
and regulations is not alwavs satisfactorv. Most
state’s agencies publish their rules and regulations
separately. Only about 14 states now publish any

form of compiled regulations similar to the Code of

Federal Regulations (CFR).

Court Decisions

The results of court decisions contain much of the
substantive content of the law, Usually only those
cases that have reached the appellate level are tound
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in court report compilations. In tact, some courts do
not report in any type of otficial publication, and
interested groups must go clsew here for information
on these decisions.

United Stares Reports, @ bound volume of deci-
sions of the court, is the source of all written
opinions of the Supreme Court ol the United States.
Stip decisions, which contain only the text of the
opinions, are published each Monday during a term
of the court. Also during the court’s term, approxi-
mately a month to six weceks after a decision is
handed down, advance sheets are published separ-
ately for cach individual decision. These advance
sheets (called preliminary prints) are usually identi-
cal to the printed decision as it appears in the bound
volume of the United States Reports,

Most federal appellate courts publish slip deci-
sions, and since there are no official reporters for
most of these courts, unofticial systems. which will
be discussed later. need to be used. The Court of
Clatms, Court of Customs and Patent Appeal, and
other administrative courts  still publish official
reports.,

In the state court systens, most states have been
publishing official reports. In the past few vears,
however, several states have discontinued  official
publication of these decisions. In these states an un-
official reporter series, which will be discussed later,
can be used.

Administrative Agency Decisions

Issuance  and  compilation  of  administrative
ageney decisions is inconsistent. although in form
thev resemble decisions of the courts.

In the federal government system. administrative
agency decisions mav appear in several forms, in-
cludine  press  releases. nimeographed  reports,
printed slip decisions. advance sheet pamphlets and
bulletins, and bound volumes of agency rulings.

Press releases are usually mimeographed and
appear within a day or two ot the decision. They
usually appear in abridged form and are circulated
to newspapers and various other interested groups.

Mimeographed reports wleo follow the ageney
decraon by o dav or tac and may be abridged.



Usually they have some form of serial designation by
which they may be cited. Printed slip decisions are
fairly common. They resemble court slip decisions in
format, designation, and style.

The format, content, and frequency of advance
sheet pamphlets and bulletins differ among various
agencies. Some contain both agency and court deci-
sions, other agency decisions and rules of practice,
dockets, and other information, while other agencies
may include only parts of this information.

Bound volumes of agency ruiings are another form
in which agency decisions may appear. These
volumes are similar to bound court decisions.

State agency decisions follow much the same form
as those of federal agencies, except official publica-
tion of state agency decisions is rare. The few excep-
tions to this rule include the Attorney General's

opinions, which are found in a monthly Digest of

Opinions of Attorney Generals published by the
Council of State Governments, and annual utility
commission decisions, which appear in Public Utili-
tics Reports.

Unofficial Reporter Systems

Inadequacies, omissions, and delays in preparing
official court and agency reports have led to the
growth of unofticial reporter systems. Of the systems
that have grown up in the United States. the
National Reporter System, published by the West
Publishing Company of St. Paul, Minnesota, is
perhaps the best. Besides providing a current source
of court decisions, it also provides a key number
system, which relates points of law found in each
court decision to the West Digest System. Hence, by
knowing the key number referring to a point of law
that is of interest, one may locate the applicable case
law through the digest system.

The National Reporter System is a set of volumes
containing court decisions from all appellate juris-
dictions of the United States. The following volumes
are available:

1. Supreme Court Reporter: Reports in full every
decision of the Supreme Court of the United States,
beginning with the October term of 1882.

2. Federal Reporter: Contains the tull decisions of

37

the United States Circuit Courts from 1880 to 1912,
the District Courts of the United States from 1880 to
1932, the United States Court of Claims tfrom 1929
to 1932, the United States Court of Appeals from
1891, the United States Court of Customs and
Patent Appeals from 1929, and the United States
Emergency Court of Appeals from 1943,

3. Federal Supplement: Connects with Vol 60 of
the Federal Reporter, second series. It reports deci-
sions from the United States Court of Clainis from
1932 to 1960, the United States District Courts since
1942, and the United States Customs Court since
1956.

4. Federal Rules Decisions: Reports in full opin-
ions of the United States District Courts that are not
designated for publication in the Federal Supple-
ment and that involve federal rules of civil procedure
(since 1939) and criminal procedure (since 1946).

S, Regional Reporters: Contain opinions of state
courts. The set consists of:
a. Atlantic Reporter (Connecticut, Delaware.
Maine, Maryland., Massachusetts, New Hampshire,
New Jersey, Pennsyivania. Rhode Island, Vermont);

b. Northeastern Reporter (lllinois, Indiana,
New York, Ohio);

c. Northwestern Reporter (lowa, Michigan,
Minnesota, Nebraska, North  Dakota,  South
Dakota. Wisconsin);

d. Pucific Reporter (Alaska, Arizona, Cali-
fornia, Colcrado, Hawaii, Idaho, Kansas, Montana,
Nevada, New Mexico, Oklahoma, Oregon, Utah,
Washington, Wyoming);

¢. Southeastern  Reporter (Georgia, North
Carolina, South Carolina, Virginia, West Virginia);
Florida,

f. Southern Reporter  (Alabama,

Louisiana, Mississippi):

g. Southwestern Reporter (Arkansas, Ken-
tucky. Missouri, Tennessee. Texas):

h. New York Supplement (All decisions of
New York Court of Appeals since 1887 and all opin-
ions of the Appellate Division of the Supreme Court
of the State of New York):



i. California Reporter (All decisions of the
Calitornia Supreme Court, the California District
Court of Appeils, and the Appellate Division of the
California Supreme Court sinee 1960).

The West Digest System consists of digest volumes
tor cach state and the District of Columbia, except
Nevada, North Dakota, and South Dakota; volumes
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tor cach of the Regionual Reporters and for the
Supreme Court Digest, the Federal Digest, Modern
Federal Practices Digest, and the United States
Court of Claims Digest. In addition, all digest
volumes are keyed to the American Digest Volumes,
which has published seven decennial digests covering
the period from 1887 through 1956, and a Generul
Digest Senes covering the period singe 1956.



APPENDIX B:
PLAN FOR CELDS

1 PROBLEM STATEMENT

Persoms in charge of preparing environmental
impact assessments or statements (E1A, ELS). plan-
ners and designers at Corps Districts and Divisions,
and facility engineers at Army installations often
need quick access to current tederal, state and local
environmental laws, regulations, and standards.
Currently there is no system to make these docu-
ments available in a clear concise manner. The alter-
native is search publications such as Environmental
Reporter and all the laws and regulations pertaining
to the given area to obtain the required information.

2 OBJECTIVE

CELDS provides Corps and Army users an easy
access to current federal, state, and regional envi-
ronmental laws, regulations, and standards in order
that, with minimum searching, the users can obtain
a clear and concise document related to a specific
topic of «nterest to the user.

3 APPROACH

Original copies of all federal, state and regional
environmental laws, regulations and standards are
collected. cataloged. and stored in a central reposi-
tory maintained by a competent library staff. The
staft classifies, indexes, and abstracts cach docu-
ment before placing it in the CELDS data base.
Access to the abstracted documents can be available
in many different forms, depending upon the
requirements of the users. For example, first level
access can be through hard copy or microfiche of the
abstracted document with a manual coordinate
search index. Second level can be computer-based
with batch processing capability only. Third level
can be on-line direct access via remote terminals.
Combinations of these methods are also possible.

An orderly development plan for CELDS should
proceed in several stages and in two directions. The
first direction is the scope of coverage. Since all the
tederal and state laws and regulations cannot be
collected, indexed, and abstracted at the same time,
a timetable must be set up tor an orderly expansion

of coverage. The second direction is in the com-
plexity of retrieval modes. A pilot study should be set
up with coverage of up 10 six states to test the
CELDS data basc as it expands. The modes of access
may have to be changed 1o allow more efticient use ot
the CELDS data base.

4 GENERAL SCOPE
Users and Their Requirements

There are many potential users of CELDS, but
some specific types of users are:

® Engineers or comparable personnel in charge of
preparing environmental impact assessments or
statements (EIA, EIS) in Corps district and
division offices.

® Planners and designers responsible for the
master plans of installations at Corps district
and division offices.

® Facility engineers or environmental quality con-
trol officers at Army installaticns,

® Any other statf-lcvel personnel responsible for
preparing EIA or E!S documents at Army
installations.

The specific requirements ol these users are as
follows:

® Legal requirements dealing with permits and
applications for permits for certain discharges.

® Legal requirements for filing EIA and EIS
documents.

® State or regional requirements in connection
with discharges and other activities affecting the
environment.

® Awareness of trends and changing legal require-
ments concerning environmental laws and regu-

lations.

A second class of potential users who may require
CELDS as currently envisioned are:

® Personnel at the Corps divisien offices responsi-



ble for reviewing or commenting on EIA and
EIS documents.

* Similar personnel at Army installations.

¢ Higher level stalt personnel responsible for re-
viewing or commenting on EIA and EIS docu-
ments.

¢ HQ personnel responsible for making major
decisions which will aftect the environment. For
example, the selection of sites for large-sacle
training exercises.

These users demand a wider scope of information,
so their requirements may not be filled completely
during the initial development of CELDS.

A third class of users may find certain uses of
CELDS beneficial, although it may not meet all their
nceds. These users are:

* Lawyers interested in environmental laws and
regulations.

¢ Librarians or other information specialists seek-
ing references to certain environmental laws
and regulations.

A tourth class of users consists of counterparts of
the first and second class Ariny users in the Navy and
Air Force and perhaps in other federal agencies.
They can probably use CELDS to obtain the same
benefits as the first and second class of users.

Modes of Operations of CELDS

To be flexible and responsive, CELDS must be
available to users in both manual and automated
access methods.

Manual Mode

Under the manual mode the first class of users can
be served without delay. Hard copies of the
abstracted documents for federal and a given state
can be combined to form a one-volume CELDS data
base. A coordinate search manual index will allow
the user to obtain any document under the state or
federal section. In some states, regional information
can also be included in the data base if needed. To
make manual search casy the scope of coverage

should be limited to federal plus one or two state and
some regional laws and regulations. For the first
class of users this limitation normally is not restric-
tive except perhape with the division offices, tor
which the data base can be eapanded to include all
states under the jurisdiction of the division,

Batch Maode with Link to £1CY

Most of the first class users will probably have
access to the Environmental Impact Computer
System (EICS) to assist them in preparing EIA™s and
EIS’s. Based on the output of EICS, the first class
users can obtain a computer print-out of relevant
environmental laws and regulations since all these
documents are indexed under environmental attri-
butes. Presently the information svstem (EICS,
EIFS, CELDS) can be accessed through CERL.
Appropriate arrangements are being made to access
these systems via terminals at Army facilities.

Geographical coverage under batch processing
can go beyond federal plus one to two states. The
first phase will probably involve a separate data base
for cach Corps division. Later expansion can include
the states within one or more contiguous divisions
and finally cover all states in the United States in one
data base. Under the batch mode the users fill out a
scarch form and send it in (or call 1n their requests)
to CERL or another central site. Processed outputs
will be reviewed briefly to see it the scarch was
adequate and then mailed to the users who have
requested them,

Some Class 11 users may be able to use CELDS
data bases in the carly phases if their search does not
vatend bevond geographical areas already available
in the data base.

On-Line Interactive Mode

The on-line interactive mode can follow the same
pattern of implementation as the batch mode. Since
the computer hardware and software requirements
ditter for the two however. the cost benefits will also
ditter. Betore implementing the batch mode. a detail
studv and survey of users’ preferences should be
made and the costs and benefits calculated.

Second class users can also employ the batch
mode. Third and tourth class users can also employ
the on-tine interactive mode witnout ey additional



changes it the hardwares and softwares can support
the projected load.

Choice of Sites for Implementing CELDS

The computer hardware and software resources of
cach proposed site should be analyzed in detail. At
the same time the resources required to implement
both the batch processing mode and the on-line
interactive mode should be determined using pro-
iected numbers of users and frequency of access. The
user can then compare the two sets of analyses to
select one or more sites that can provide the best
match in supply and demand of the resources.

Scope of Coverage of CELDS

During the pilot study, an effort should be made
to clearly detine the boundary of the environmental
laws and regulations that should be included in the
CELDS data base. Objective criteria are necessary to
enable the indexer and abstractor to decide it a given
document should be included. For example, deci-
sions must be made on whether to include laws and
statutes, but exclude bills and resolutions, to include
regulations and standards, but exclude policies, etc.
Other types of criteria are relevancy to Army activi-
ties and areas of environmental concerns such as air,
surface and ground water, noise, radiation, ctc.
Investigators should see how many more documents
would be included in the base tor each criterion and
how much total time and effort would be necessary
to locate certain laws dealing with a given technical
specialty, e.g.. sociology.

Structuring and Indexing of Document
Development of Index Terms

The development of comprehensive but usable
thesaurus or index terms is critical to the success of
CELDS. Terms should be arranged in a hierarchical
order, and the bank should include terms in both
general and specific arcas. It should be comprehen-
sive nough to cover most of the environmental laws
and 12gulations to be indexed yet compact enough so
that indexers can use it without extensive searching.

Handbook jor Cataloging, Lidexing, and
Abstracting

To maintain o unitorm quality o catiloging.
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indexing, and abstracting of documents, a detailed
step-by-step handbook should be developed before
these activities be undertaken. The objective criteria
developed above should be included. There should
be enough index terms to include the environmental
attributes, but they should be selective enough to
exclude irrelevant documents. Informative abstracts
rather than indicative ones. or copies of original
texts will be more helpful.

Although environmental laws ditfer greatly from
state 1o state or from state to federal government,
there should be as much unitormity as possible in the
indexing system. Experienced indexers or others
tamiliar with the handbooks should train all new
indexers or abstracters to ensure uniform indexing.

Methods of Update

Any update, revision, or addition to documents in
CELDS should be obtained as an original copy first.
Constant monitoring of publications such as Envi-
ronmental Reporter: Air, Water and Noise Pollution
Report; and frequent contact with state and local
environment agencies are two methods of getting up-
to-date information. Of course any added original
copies have to be screened and placed in the CELDS
data base later. Under the most favorable conditions
a six-month defay can occur from the initial publica-
tion of the changes to inclusion in the CELDS data
base.

5 PLAN OF IMPLEMENTATION

Pilot Study

A pilot study should be performed using only the
environmental laws and regulations of the federal
government and several states. This study could
validaie the feasibility of structuring, indexing. and
abstracting the documents to tulfill the requirements
as outlined above. At the same time the different
modes of CELDS could be tested to see if such
operations  are possible and responsive to  the
requirements of the various nsers. Research into the
methodologies and procedures of collecting, catalog-
ing, indexing, and abstracting the diverse sources of
documents. as well as the required manpower and
computer hardware and softwarc. should also be
conducred during the pilot stadte



Evaluation of Pilot Study

During completion of the pilot study, a vigorous
evaluation program should be set up involving out-
side consultants, in-house scicntists and engineers,
and prospective first and second class users. Criteria
for evaluation should be set up for the various
aspects of the CELDS data base as well a« its tic-in
relationship with EICS. All persons who would be
involved in the evaluation should help set up the
various aspects ot the CELDS data base.

The results of the cvaluation plus all the com-
ments and suggestions should be carefully reviewed
and applied to building the best plan.

implementation
Phase 1

Coverage: All federal laws and up to 10 states’
laws included in the pilot study plans.

Mode of Operation: Mainly manual mode with
hard copies (paper or microfiche) and manual co-
ordinate index for search. Users from a given state
will be provided with environmental laws and regula-
tions for that particular state plus federal and
regional information. Combinations of more than
one state will be developed as need arises. Initial trial
conversion to computerized files will be attempted
under Phase 1. but none of these will be operational.

Phase 2

Coverage: Same as Phase 1 with perhaps five addi-
tional states.

Mode of Operation:
I. Manual tor those users who prefer that mode.

2. Computerized files for the states included in
Phase | will be available for scarch by batch or
remote batch processing.

J. Users who do not have access to a remote batch
terminal have to cither submit their search in the re-
quired form by mail or call in their request by
telephone to the central site for processing. Output
will be returned by mail.

4. Users who have access to a batch terminal
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compatible to the central site computer can have the
torm filled out, keypunched, and submitted through
the terminal. Output should be available at the
terminal the same day.

S. Third and tourth class users may have aceess
through the manual mode onlh

Phase 3

Coverage: Same as Phase 2, plus any additional
states required by users.

Mode of Operation:
1. All modes available under Phase 2, plus the
following.

2. The computer files developed in Phase 2 will be
available for on-line interaction search through tele-
types or teletype-compatible terminals. Voluminous
output can be printed at the nearest remote batch
terminal that i1s compatible with the central site
computer.

3. Third and fourth class users may be considered
to allow access to CELDS on trial basis if resources
are available under the batch and on-line interactive
mode.

Phase 4

Coverage: Eventual coverage to include all S0
states plus some local ordinances and standards.

Mode of Operation: All three modes as selected by
users’ preferences.

Updates

Phase 1

Federal and state environmental laws and regula-
tions included in the pilot study will be updated
during this phase.

Phase 2

All state, regional and federal environmental laws
and regulations covered in Phase 1 will be updated
during this phase.

Phase 3



All state, regional, and federal environmental laws
and regulations covered in Phase 2 will be updated
during this phase.

Phase 4

Continuous updating on a regular basis of all
documents in the CELDS data base.

MANPOWER AND OTHER
REQUIREMENTS

Projected in-House Requirements

Pilot Study

4 man-months principal research
6 man-months research assistant
4 man-months computer specialist

Phase |

6-12 man-months principal researcher
18 man-months research assistant
J man-months computer specialist

Phase 2

6 man-months principal researcher
12 man-months research assistant
12 man-months computer specialist

Phase 3
Requirement same as Phase 2.
Phase 4

Continuous basis

4 man-month/year principal scientist or engineer

4 man-month/year assistant scientist or engineer

4 man-month/ycar computer specialist

Computer time:

Development phases: 120 hours (on CDC 6000
series or comparable com-
puter)

Operational phases: Depending on user demand,

estimated connect time/-
user/month is 3-5 hours.

Projected Out-of-House Requirement

Consultants

1. Legal—pilot study and Phases 1-3, 40 man
days.

2. Scientitic--information storage and retrieval
for pilot study and Phases 1-3. 40 man days.

3. Other consultants—40 man days.

For Phase 4 on continuous basis, 10 man days/-
year,

Other Contractors (estimated amount of contract)

1. Pilot study
$SOK

2. Phase |
$0K

3. Phase 2and 3
$45K /per phase

4. Phase 4 continuous basis $20K /year

COORDINATION WITH OTHER DOD
OR FEDERAL AGENCIES

NCEL

The Navy Environmental Support Office at Port
Hueneme is working on the Navy Environmental
Protection Data Base (NEPDB). The Navy has col-
lected a large volume of environmental laws and
regulations in original document form in their Envi-
ronmental Data Center (EDC). Effort is underway to
abstract the data to form what they call legal files.
Although their ultimate use of the legal files is differ-
ent from CELDS. serious etforts should be made to
coordinate our activities.

EPA

The federal Environmental Protection Agency
maintains several data centers for tederal and state
environmental standards and regulations, and some



of this information can be obtained for CELDS. obtain access to certain files in ENVIRON by signing

Their on-line interactive information system, called a contract with Informatics. It is possible to operate
ENVIRON, was operated by an outside contractor CELDS similarly, especially for third and fourth
named Informatics. Agencies from outside EPA can class users during Phase J or 4 of the development.



APPENDIX C:

LIST OF COUNTIES AND SMSA’s
COMPRISING THE LOCAL ECONOMIC
REGIONS

002 FORY AELVOIR,.VA,
VASHINGTON.DC, SHSA
DISTRICY OF COLUMBIA
CHARLES CO, D,
HONTARONERY €O, oM0
PRINCE GEORANE CO.eMD.
ALEXYANDRIA CITVY,VA,
FAIRFAXY ClTY,vaA,
FALLCHURCH CITY VA,
ARL INGTON CO.oVA,
FAIRFAX CO,oVA,
LOUDOUN €N, VA,
PRINCE wiLLIAM CO.oVA,
004 FORY RENNINGRA,
STEWARY CN,e6A,
VARION CO,oGa,
HARRES CO.+6A,
COLUMALISBA, SHSA
CHATTAMOOCHIE CO.10A,
MISCOGFF CO,eGA,
RUYSSFL CO, oL A,
006 FNRY M| 1SS.N, M,
HUDSPETH O, TFX,
NONG ANNA CO.oN .M,
OTFRA CO.eN.N,
EL PASOTEX, SMSA
EL PASO CO.TFX,
0ONA FARY ARAGGIN,C,
SAMPEON CO.oN.Co
HMARWETTY CO.oN,C,
HORE CO, 9N, C.
PORESON CN,eN,C,
MOORF CO,eN.C,
ALADEN CO,oN.C.
FAYEYTEVILLF N,C, SMSA
CUMAFRL AND CO,oN.C,
010 FOART CAMPRFL | oKV,
CuHRISTIAN CO, WY,
TRIGG CNyeny,
MONTROMPRY CN,«TENN,
STEWFERT £, o TENN,
NICKSON CN. e TENN,
HOUSTON CO, o TENN,
ROAFRTSON CO, o TENN,
CLARKSYILLF I TENN,
HOPX INSVILLEZTFNN,
012 FOART CHAFFE JARN,
GARLAND CO.oARYX,
MANTROMERY CO, APY,
MY SPRING CO. ARK,
“OT SPRINGSARK,
N1e FNPT NEVENS,%ASS,
WORCHFSTFR €O, MASS,
LOWFLL o MASS =N, N, SHSA
MINOLESFX CO,oMASS, (PART)
“ILLSANROUGH CO oN Mo (PART)
AVFP . MARS,
NlA FORY DIReN.J.
OFCEAN CO.eNoJ,
PHILANFLP®TA PA,=N,J, SHSA
RUCKS CN,oPA,
CHESTFR® CO.oPA,
DELAVWARE CO,ePb,
MONTBOVERY CO.PA,
PAILADFLPHIA (O,sPA,
AURL INGTON CO,eNoJ,
CAMNEN CO,.oNoJs
ALOUCESTFR CO,oNoJo
MY, HOLLEVINGJ,

238
23
2
260
220
261
262
?4)
207
11
244
748

S
$3
L1 ]
246
(1}

191
133
13%
207
186

160
182
1%)
159
18§
1847
2408
150

171
17
1648
169
V72

12
16
13

ni
249
107
»80

132
281
2%82
?%3
7%
788
256
13
[ 424
%4



018 FORY EUSTIS.vA,
ISLE OF WIGMY CO.eVA,
SURREY CO,oVA,
NEWPORY NEWS-HANPION VA, SHSA
HAMPYON CITY VA,
NEUPORT NEWS CITY VA,
WiLLIAMSAURG CITY, VA,
GLOUCESTER CO, VA,
JANES CITY CO.oVA,
VORX CN,eVA,
NOSFOLK=VA ,BEACH=-PORTSHOUTH VA, =N,C, SMSA
CHEASAPEAKE CITY. VA,
NORFOLK CITVvA,
PORTSHOUTH CTITY VA,
VAREACH CTITY VA,
CURRTTUCK Ch,oN,C
020 FORY GORDNN.GA,
JEFFERASON 0, R4,
WEDUFFIE CO.0GA,
QUAKE CN,GA,
AGUSTAGA,=S,F, SHSA
COLUMATA CO,GA,
RICHMOND CH, 04,
ATKFN CN,e&,C,
GROVETOWN.GA .
022 FORT MARRISON,IND,
INDUANAPOL IS, IND, SHSA
ROONE CO.oIND,
HAMILYON CO.0IND,
MANCOCK CO, o IND,
HENDRICKS CO.eIND,
JOMNSON CO, ¢ IND,
MARION CO.oIND,
MORGAN €0, «IND.
SHMELRY FO,oIND,
nN2e FOARY WNODTFX,
LAMPASAS CO.eTFR,
RUANFTT CO,oTFX,
FALLS CO, o TEX,
KILFEN-TEMPLE (TEX, SHMSA
MELL CO.eTFX,
CORYELL CO,oTER,
WaCO.TFX, SMSA
MC CLELLAN CO,¢TER,
N2k FARY SaM MOUSTON,TFX,
SAN ANTONIO TFX, SMSA
AFRAR N, TFR,
COMAL €O, TFX,
GUADALUPE CN,eTFI,
N2R FNBT WMIACHUCAAR]EZ,
COCHISF (C,eARTZ,
SANTA CRU? CO,4ARTZ,
TUCSONIARLY, Suca
PIMA (N eAR[TA
AISAFEARTZ,
QIFRRA VISTALAREZ,
010 MINTER { IGGEY MILIYARY RES, CALIF,
MANTFRRY 0, CALTF,
SAN LUTS NAISPA CN.oCALIF,
JOL ONe CALTF,
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265
266
267
268
2,9

68
270
21N

198
178
108
212
178
18]
213
19¢

2%+
17¢
180
18%
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A3P FORY TRVWINJCALIF,
SAN AERNADINOG CO.eCALLF,
DARSTOW.CALLF,
03¢ FORY JACWSON.S.C.
FAIRFIELD CO0,0S,.C.
HERSHAY Cho0S5.C
COLUMATA.S,C, SmMSA
LERINGION CO.0%,C.
RICHLAND CO.0S.Co
036 FART KNON.XY,
MARDIN CO, XY,
MEADE CO, ey,
NFLSON CO, oY,
HAPRISON FO,+IND,
LAUISVILLF XY, ~IND, SHSA
RILLITY CO,oxY,
JEFFERSON CN, oY,
M DMEY CO,onY,
CLAPX CO,¢IND,
FLOYD CO.oIND,
FORY KNOXoXY,.
AV LARE CITY AMuO PLANT (MO,
LAFAYEYTE CO, om0
NANSAS CITY M0, -KAN, SHSA
CASS CO,M0,
CLAY CC,eM0,
JACKSON CO, o0,
PLATTE CO,eM0O,
RAY CO,0M0,
JOMNSON CO, e XAN,
WYANDOTTE CO,oKAN,
INDEPENNENCE o M0,
040 FARY LEAVENWORTH AN,
ATCHESON CO,oxAN,
LEAVENWORTH CO,oKAN,
MUCHANAN COoeMO,
NANSAS CITY MO,=KAN, SHSA
CASS CO, M0
CLAY CO,.0M0,
JACKSON CO. M0,
PLATYE CO, om0,
RAY CO, om0,
JOMNSON CO, o NaN,
WYANDOTTE CN.eKAN,
042 FORY LFEF VA,
SUSSER CO,oVA,
SHPREY CO, VA,
RICHMONN VA, SHMSA
RICHMOND CITY.VA,
CHARLES CITY CO.eVA,.
CHESTERFIELD CO.oVA,
GOOCHLAND CO,oVA.
HANOVER CO,oVA,.
HENRICO CO,eVA,
POWHATAN CO,oVA,
PRINCE GEORGE. VA,
PETERSBURPG VA,
044 FORT LEWISWASH,
THURSTON CO.sWASH,
TACOMAIWASH, SHMSA
PIERCE CO,owASH,
OLYMPIA WASH,
06k FNRT MC CLFLLAN CO,0ALA,
CALMOUN CO0,9ALA,
CLERURNE CO0.oeALA.
TALLEDEGA CO,sALA,
CLAY CO,eALA,
ANNISTONoALA,
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67
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(34
90
278
216
280

119
281
282
118
118
12)
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79
113
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116
123
203
bLY
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285
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289
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00R FART NC PHERSON.GA,

ATLANTABA, $NSA )
QUTTS CO.e04. 292
CHERORFE CO.084, ELA)
CLAYTON CO,e04, 29%
COAD CO,e04A, (1)
0F XALA CO. 064, 'Y
NOSLAS CO,. 08, 295
FAYFYTF CN,. 6, 294
FORSYTH €N, CA. ?e7
FULTON €0,404, N
GUINNFY €0, .6A, (11
HENRY €0.0RA, ?9¢
NFUTON CO,004A, AL
PALDING CO,0848, AL}
ROCHDALF CN,+04, AL}
WALTON CO.eB4, 161

080 FORT MEADE +00,

WASHINGTON SHSA bR L]
DISTYRICY OF COLUWATA 23
CHARLES CO, oD, 23
CHARLES CO, oD, 235
MONTGONFRY CO.oM0D, 240
PRINCE GEOPGE CO.oMD, 22¢
ALENANDRIA CITY, VA, 261
FALRFAX ClTY,va, 242
FALLS CHURCH CTTY, VA, 207
ARLINGTON CO,0VA. 207
FAIPFAY CO.eVA, 2}
LOUDNAUN CO,eVA, 264
PRINCE willL1aM CO.0vA, 248

PALTINORF M0, SHSA 104
MALTINORE CITYemD, AL
ANNE ARUNDEL CO, 04D, 100
RALTINORF CO. M0, 101
CARPOLL €O, 0N, 102
HARFORD CA, oD, e
WOWARD CO, ™D, 10

NS wEMPMIS DEFENSF NFPOT,TENN,

MEMPHIS  TENN,=ARN,=N] &S, SMSA j00
SHELAY CO0,0 TENN, 173
TIPTON CO, TENN, 100
CRITTENDON CO,oARK, 11
DE SOTD CO.em18S, 112

ASe FART MONROE VA,

NEWPORT NFUSeNAMPTONIVA, SMSA 259
HAMPTON CITY,Va, 76
NEUPORT NEWS CITY.VA, Fid]
WILLTAMSAURR CITY VA, 200
BLOUCESTER Ch, VA, ?1s
JANFS CITY CO,oVA, ?18
YORK CO,oVA, 22

NORFOLX VA BEACH=PORTSMOUTH, VA, =N,C, SHSA 30
CHEASAPFAKRE CITYVA, 228
NORFOLX CITY.VA, 228
POPTSHMOUTN £ITY.CH, 210
VO AEACH CITY VA, [ 31
CURPITIICK €O, oN,Co "

nRe PAFSINIO OF MONTERRFY,CALIF,

MANTERAEY CO,«CALIF. 23

MONTERPFY(CALTIF,
0SA FORY WEYER,VA,

WASHINGTON SMSA ?38
PISTRICY OF COLUMATA 238
CHARL FE €O, oMN, 23
MONTHOMFRY CO, om0, 240
POINCE QEOPAE COooMD, so0
ALENANDPIA CITY,VA, ?8)
FAJFAR CITYeVA, 262
FaLL CMURCH CITYeVA, 24)
ARLINGTON CO, VA, 207
FALFAY COaeVA, 211
LOUDOUN €N, VA, 244
PRINCE wiLL1AM CO.oVA, 248

48



0an

[LY4

LI

066

LY

orn

nY2

NATTICK LARIMASS,

ANSTONMASS, SuSa
ESSEX CO,oMASS, (PART)
MIDDLESFX CO,oMASS, (PART)
NORFOLY CO,eMARS, (PART)
PLYMOUTH CO,oMASS, (PART)
SUFFOLY CO, «MASS,

NATICK o MASS,
OGDEN DEFENSE OFPOTUTAN

SALY LAXE CITY-0GDENUTAN SHSA
NAVIS CO,o1tTAM
SALY LAKFE CO,eUTAN
TOOFLE CO,etiVAN
WFRER N, UTAH

FORY ORD.CALLF,
UANTFRREY CO,CALIF.,
MONTFRREYCALIF,
FORT POL X LA,

VERNON PAP, oL A,

SIRINE PAD, LA,

NATCHIOCHES PAR,.L A,

AFAUREGARD PAR, . LA,

ALLEN PAR, LA,

ALERANDRTALLA, SMSA
GRANT PAR, LA,

RAPIDES PaAR, oL A,
LEFSVILLESL A,
RFN RIVFR ARMY DFPOT.TEX,

CasS CO,oTFN,

TERABMANMALTEN ;=APN, SHMSA
anwlfF CN,TFX,

LITYLF RIVER CO,eARK,
MILLFP €0, ARK,
FORT RILFYeNAN,

DICKENSON CO,enAN,

REARY CO,oRKAN,

QILEY CO,o%AN,

PATYTANOTOMIE CO,oxA,

CLAY CO,onaN,

MARPIS fO.oMAN,

WARAUNSEE €O, oxAN,

JUNCTION CITY raN,
MANMATTAN AN,
A0 VISTA STORPARF AREACALIF,

SOLAND CO,eCALIF,

SAN JOFQUIN CO.oCALIF,

SACRAMFNTOCALTF, SMSA
PLACFR €O, CALIF,
SACPAWENTN CO,oCALILF,
YOLO CO.oCALILF,

SAN FRANCISCO-OANLANDJCALIF, SHSA
ALAMEDS CO,oCALIF,
CONTRA COSTA CO.+CALIF,
MARIN €O, oCALJF,

SAN FRANCTISEN N, CALITF,
SAN VATEO CO.eCALIF,

49

INY
11
107
108
109
110

2
AR
v)la
"ns
20+

?2)

9
9R

94
9
e
a1y
Q7

179
e
(RA‘

1=

T
77
Ay
LI
K]
LL]
A3

32
’4
3lq
LS
76
k1Y
20
17
1R
an
w2l
a0



016 FORY MITCHIF.mn,

FREDFRICH CO,mD, 103
VASHINGTON €O, ™D, 108
HAGERSTOWNIMD,
076 RIVERBANK ARNY AMNO PLAMT.CALIF,
STOCKTONGCALTIF, SHSA V22
SAN JOAOUIN CO.oCALIF, 20
OTA ROCK TSLAND ARSENAL.TLL.
MERCFR CO,olLL. [}
CLINTON CO.olA, (1]
DAVENPORT=ROCK ISLANND=MOL INEsTA.=ILL, SHSA 123
SCOVY CO.olA, 7}
HENRY Ch ollL. (1]
ROCK ISLAND CN.olLLe he
0R0 POCKY MYN, ARSENAL.COLO.
DONGLAS CO,eCOLD, AL
ELAFRT CO,COLN, 2V
DENVER=AOLLDERCOLD, SMSA s
ADAMS CO,COLO, 38
ARAPANMNE CO,.COLO, Y6
ROULNER® CO,COLD, v
DFNVER CO,COLO, 1258
GILPIN CO,eCOLD, .0
JEFFERSNAN CO,4COLO, 4]
OR2 CANP RORFRYS.CALTF,
SAN LUIS OBRISPN CO,oCALLF, 29

CAMP RNAFRTYSCaLIF,
0Re FORY RONMAN,MASS,

NFw REDFORN.MASS, SHSA 126
ARISTOL CO,oMARS, (PART) 106
PLYMOUTH €N, MASS, (PART) 100
ORG SACRAWENTO ARMY DFPOT,CALIF.
€L DNRADO CO..CALLF, 19
SUTTE® €O, CALIF, .}
SACRAMFNTOCALTF, SMSA e
PLACE® CO,.CALIF, 2%
SACRAMENTO CO. CALIF, 26
YOLO CO.eCALIF, A3
0AR RAGINAW ARMY ATRCRAFT PLANT,TFX,
DALLAS=FT,WORTH,TEX, SMSA 127
COLLIN COLoTEX, 128
DALLAS COLoTEX, 182
DENTON COL,TF X, 181
FLLTIS CO.oTFX, , 8%
HOON CO,eTEX, 190
JOMNSON €O, ,eTF X, 19y
NAUFMAN CO.oTFR, 29
PARKEP CO.oT1FX, 199
ROCKWALL €O o TEN, 200
TAPRANY CO,oVFX, 202
WISF COLoTFN, 204
090 ST,LOUTIS ARMY AmMN PLANT #7,
SY LOUTIS N, =111, SMSa kR 14
ST,LOUIS CITY MO0, 129
FRANFLIN CO, om0, 0"y
JEFFERSON CO, M0, 17
ST, CHARLES CO. MO, 12%
ST,LOUIS CO.eMO. 126
CLINTON CO.oltt, 2
MANTSOM FA, W ILL, A
MONROF CO.ofLL. e
ST.CLATR €O, elLL, R L)
007 CAWP SAN LUTS ORISPOCCALIF,
SAN LUIS COoeCALLF, ’9

SAN LUTS ORISPOCCALIF,

S0



BB sy o .

094 SAVANNA ARMY DEPOToILL.
CARROL CO,olLL,
JOE DAVIESS CO.olLL.
STEPHENSON CO.olL L,
UNITESIDE CO.olLL.
JACKSON CO.01A,
SAVANNALILL,.
096 SCOFFIFLD MARRACAS MA,
HONOLULUMA, SMSA
HONOLULU CO,eHA,
008 FORT SCOTT.CALIP,
SANTA CLARA CO,+CALIF,
NAPA CO.+CALIF,
SAN FRANSISCO=0AKLANDCALIF, SuSA
ALAMEDA CO.oCALIF,
CONTRA COSTA CO.+CALIF.,
MARIN COosCALIF,
SAN FRANSISCO CO.oCALIF,
SAN MATFO CO.+CALLIF.
100 SCRANTON APMY ANMO PLANTPA ,
LACRAWANNA CO, P4,
SCRANTONPA,
102 SENECA ARMY DEPOTIN,Y,
SFNECA CO,oNoY.
SCHUYLER CO.oN.Y,
YATES CO,eN.Y,
CAYUSA CO,oN.Y,
ANCHESTERIN,Y, SHMSA
LIVINGSTON CO,N.Y,
MONROE €O, oN. Y.
ONTARIO CN,aN.Y,
ORLEANS CO.eN.Y,
WAYNE CO.oN.Y,
ROMULUSoN, Y,
106 SHARPE ARMY DFPOTYCALIF,
STOCKTON CALIF, SMSA
SAN JOAQUIN CO.oCALIF,
106 SIERRA ARNY DEPOT.CALIF,
LASSEN CO,oCALILF,
MERLONG.CALIF,
108 SIAUR ARMY DEPOT oNEB .
CHEYENNE CO.oNER,
STIONEY oNER,
110 CawP STANLEY,TEX,
MENINA CO.oTEXR,
VILSON CO, TEX,
KENDAILL CO.oTEX,
SAN ANTONIN,TEX, SMSA
PERAR COLoTFX,
COMAL CO,eYEX,
GUADALUPE CO.oTEX,
112 FORT STORFY. VA,
NFUPORY NEWS=-HAMPTONCVA, 3SMSA
HAMPTON CITY. VA,
NFWPORY NEWS CITY.VA,
WILLTAMSBURG CITY VA,
GLOUCESTER CO,eVA,
JAMES CITY CO.oVA,

NORFOLK=VS ,BEACH=PORTSMOUTH VA, =N, C, SHMSA

CHEASAPEAKE CITYsVA.
NORFOLX CITYevA,
PORTSMOUTH CITY VA,
VAAFACH CITYoVA,
CURPITIICK Ch,eN,Co
116 SUNFLOWFR AMMO PLANT oKAN,

DOUBLAS CO.oKAN,

LEAVENMORTH CO,eKAN,

FRANKLIN CO,oXAN,

MIAM] CO.oKAN,

TOPEKA AN, SMSA
JFFFERSON CO, X AN,
NSABFE CO.ovAN,
SHAWUNFE CO.oXKAN,
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62

66
70

336
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24
320
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22
121
30

162

143
142
148
138
97
338
139
1640
340
146
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28
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197
203
196
274
174
180
180

259
??76
227
260
214
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ne
?22%
278
?30
211
78]

78
79
T4
>N
381
78
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11A VARWFFL ARMY Migq F PLANT ¢N,(,
nranGe 0, eM,C,
CASWFLL €n,eN,r,
CHATHAM cn,on,C.
MDY INCTONGN, ¢, SuSa
ALANGNCF (N, N,
GDFFNQNHNG-UINSYGN-SALE“-NIGN POINT N, (, Swig
DAVINCOr 0, N,.r,
FORSYTHM €N, oN, 0,
ARUTLFOEN €0, N.C,
RANDNL P €Ny oNC.
STOKFS O N,
YADKIN 0, N,
HIR FARY TTINFN,N,Y,
NFW YOPK FITYON,Y.oN,J, SMSA
APONE CO,eN, Y,
KINGS 0, oN,Y,
NFy YnOK CloeN,Y,
PlITMAN COosN. Y,
AUFFNS CO, N, Y,
RICHMOND €O, oNoY,
QOCKLAND O, oN, v,
WESTCHERTFR €N, N, Y,
REPGEN O, oN,J,
120 wFST POINT ML ITaRY RFS, N, Y,
NPANRE CN,eN,Y,
VEST POINTyN,Y,
127 wHlTE SANDS 9SS F RANGF 4N M,
TAPRANT CO.oTFX,
wiSF Ch,oTFYX,
124 FORT wnnDenn,
ROCKWALL CO,eTEX,
OTERA CO,oN,M,
STERPA (0, eN,M,
LINCOLN CO,oN ™,
SOCORRO €O, eN, M,
DONA &NNA CO, oN M,
LAS CRURES yN M,
126 FORY wOLTFRS,TFX,
PALD PINTA CO o TFX,
FRATH CO, o TEX
EASTLUND CO.eTFX,
STEPHENS CO.oTPX,
YOUNG CO,.TFX,
NALLAS=FOPT WORTH,TEXAS SMSA
COLLINE €O,eTFX,
DALLAS #0,,TFK,
DFNTON €N, ,TFY,
FLLIS €0.4TFX,
HO0D £0,.TFX,
JOMNSON CO, PN,
KAUFMAN CO, TEX,
PARKER CO.oTEX,
PULASK] €O, M0,
TEXSS CO,eM0,
LACLFDF CO,0M0,
WRIGHT CO, M0,
CAMDEN €0, M0,
MILLFR CO.4NO,
MARTFS CO,eM0,
WAYNESVILLF cMn,
12R YumaA PROVING GROINDSsARTD2,
YUMA CN,eARTY,
TMPERTAL COeoCALLF,
YUMALARTZ,
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APPENDIX D:

SOURCES OF EIFS DATA®

Data

1. a. Total personal income by county or SMSA
(several consecutive years)

b. Total employment by county or SMSA
(several consecutive years)

2. Industry of employed persons by county

3. Assessed to market value ratios by county

4. Housing characteristics by county
a. Number of houses owner occupied
b. Median value of owner occupied housing
¢. Number of houses renter occupied
d. Median rent

S. Total assessed value subject to tax by county

Slentative and incomniet 0 his

Source

U.S. Department of Commierce
Social & Fcononiic Statistics Admin,
Bureau of Economic Analysis

Attn: Edwin J. Coleman

Room 307

2400 M Street, S.W.

Washington, D.C.

202-343-8793

U.S. Department of Commerce

Social & Economic Statistics Admin.

Bureau of Census

General Social and Economic Characteristics

“Industry of Employed Persons and Occupation of
Experienced Unemployed Persons for Counties™

U.S. Department of Commerce

Social & Economic Statistics Admin.

Bureau of Census

Tuaxable Property Values and Assessment—Sales
Price Ratios (Part 2, Assessment—Sales Price
Ratios and Tlax Rates)

“Property Tax Rates and Assessment—Sales Price
Ratios for Real Property Involved in Measurable
Sales, for Selected Local Areas™

U.S. Department of Commerce

Social & Economic Statistics Admin.

Bureau of Census

Housing Characteristics for States. Cities and
Counties, Vol. 1, "Financial Characteristics for
Counties™

U.S. Department ot Commerce

Social & Economic Statistics Admin,

Bureau of Census

Census of Governments

Taxable Property Values, “Assessec Value of Prop-
erty Subject 10 Local General Property Taxation,
by Class of Property. for States. Counties and
Selected Major Cities”



10.

Property tax revenues from local sources by
couniy

a. Land area by county

b. Population density by county

a. % of local labor

b. % masonry composition
¢. % concrete composition
d. % steel composition

¢. % wood composition

f. % other composition

all by construction category

. Value added by manufacture by county and

SMSA for two census years (i.e., 1963 and 1967)

Total retail trade sales by county and SMSA for
two census years (i.e., 1963 and 1967)

. Selected services receipts by county and SMSA

for two ceisus years (i.c., 1963 and 1967)

U.S. Department of Commerce

Social & Economic Statistics Admin,

U.S. Bureau ot Census

Census of Governments

Government Finances, ''Selected Items of Local
Government Finances by County Areas’

U.S. Department of Commerce

Social & Economic Statistics Admin.

U.S. Bureau of Census

Census of Population

Number of Habitants, **Pogulation and Land Arca
of Counties™

Cost Systems Engineers, Inc
Attn: William Orr

4907 Ohio Garden Road
Fort Worth, Texas
817-625-1177

U.S. Department ¢! Commerce

Social & Economic Statistics Admin.

Burcau of Census

Census of Manufactures

Manutactures Area Statistics

*“General Statistics for Standard Metroplitan Statis-
tical Areas, Counties. and Selected Cities'™

U.S. Department of Commerce

Social & Economic Statistics Admin.

Burecau of Census

Census of Business

Retail Trade Area Statistics

“*Counties, Cities ot 2500 Inhabitants or More"

U.S. Department of Commerce

Social & Economic Statistics Admin.

Bureau of Census

Census of Business

Sclected Services—Area Statistics

*Counties, and Cities of 2500 Inhabitants or More™



12,

13

14,

1S.

16,

i8.

19.

Wholesale trade sales by county and SMSA for
two census years (i.e., 1963 and 1967)

Educational statistics by county or SMSA
a. Total enrolled

b. Number attending college

¢. Total under 18 years old

Cost per day for medical facilities by state for
metropolitan and nonmetropolitan areas

Sales tax information by state
a. % retained by county
b. Sales tax rate

Cost of education per child by state

. % education financed by each governmental

policy

a. Federal

b. State

c. Local

Operating budgets by county or SMSA
a. Total

b. Education

Installation statistics

a. Number of Army personnel
b. Number of civilian personnel
¢. Acres owned

d. Acres leased

I
s

U.S. Department of Commerce

Social & Economic Statistics Admin.

Bureau of Census

Census of Business

Wholesale Trade—Area Statistics

*Counties, Cities of SO00 Inhabitants or More™

U.S. Departinient of Commnerce

Social & Economic Statistics Admin.

Bureau of Census

Census of Population

General Social and Economic Charucteristics

**Educational and Family Characteristics for Coun-
ties"'

American Hospital Association
Hospital Statistics

Commerce Clearinghouse
State Tax Guide
**Sales Tax Rate™

U.S. Department of Commerce

Social & Economic Statistics Admin.

Bureau of Census

Census of Governments

County Governments

*Financial Statistics for Individual County Govern-
ments”’

(1) DD Form 1390 (Primary reference)

(2) Army Times Publishing Company

Military Market Facts Book

*Active Duty and Dependent Population by Installa-
tion in the United States™ (supplementary refer-
ence)



Authorized construction

-

Grand total evaluation

g. Estimated cost of anticipated construction
h. Number of active duty personnel

i. Number of wives

j. Total number of dependents

Information available varies from installation to
installation

20. Population by major community
a. Population (two census years; 1960 and 1970)

b. % change

21. Median income by major community

22, s black by major community

LS. Departrent oi Commerce
Social & Ecoromic Statistics Admin.
Burcau of Census

Census of Populations

Number of Inhabitants

“Population of Places”

U.S. Department of Commeree

Social & Economic Statistics Admin.
Burcau ot Census

Census of Populations

Census lructs

“Income Characteristics of the Population™

U.S. Department of Commeree

Soctal & Economic Statistics Admin.
Bureau of Census

Census of Populations

General Population, Characteri oo
“Summary of General Characteristies™



APPENDIX E:
EIFS DATA MANIPULATION

The following presentation presents the EIFS
input numbers and discusses their origins and calcu-
lations.

A. Retinement of Raw Data into EIFS Inputs

% LABOR % MAT'LS

These two values were obtained through Cost
Systems Engineers, Inc.. of Fort Worth, Texas. The
% materials was calculated by summing appropriate
% concrete and % masonry values. The % labor was
used without moditication. The following informa-
tion was obtained by major construction category:

% Labor

"o Masonry Composition
%% Concrete Composition
% Steel Compasition

% Wood Composition

% Other Composition

A list of the values furnished appears in Table E1,
8. Export Employment Muitiplier

The standard location quotient techniques dis-
cussed in this report relied upon available census
information.

Regional values were obtained by simply summing
the respective values of employment for each cate-
gory. For example, the regional agriculture employ-
ment was obtained by summing the values of agricul-
tural emplovment for all counties included in the
region, Lables E2-E6 are presented as examples.

C. Cost Per Day for Medical Facilities

This value was obtained from the American
Hospital Association’s “*Hospital Statistics.” It is
stored as an installation specific number.

D. Length of Stay

An average value 5F 0.5 days was ueed. Additional

research o procid HEL v U RN

E. Median Rent

Median 1ent was obtained tor cach basic unit
(county or SMSA). The regional median rent was
calculated as tollows.

A

A RA)

M B =

=]
where

MRR = regonal median read

MR = unit median rent

R number of renter-occupied units

n number of countics comprising the de-
fined cconomic regton,

F. Average Income

An assumed average income per family unit of
$7500 per year was used for calculations. Values for
specitic instaliations will be attempted soon. Since
several inputs relating to the spending habits of
families are based upon August income, additional
work in these areas should begin. The following list
indicates the relation obtained:

Salury Range/Yr $SL MPCy
0- 3000 285 .290
3000 - 5000 378 .240
S000 - 7000 .388 .200
7000 - 10000 335 .180
10000 - 15000 .345 180
15000 - 99000 335 150

where

% SL = percent of income spent in a local econ-

omy (discussed in more detail under **%
Spent Locally™)

MPChH = pereent spent tor housing or the
marginal/average propensity to con-
sume for housing.

G. % Spent Locally

This s that pereentage of income that a family
moving onto an installation would spend on the
installation and notin the local economy as a result

of their nev



Table El

EIFS Values Fumnished

Subprogram Labor Mas. Con. Stl.  Wood Other
1110 Airtield Pavement
1120 Lig Fuel & Disp Fac
130 Comm Navig Aid, Airt
Fedet band Operation Fi
HN  Waterfront Op Fac
Lior  Harbor & Coast Fac
170 Training Facilities R 00 17 01 .00 44
1210A Manten Fac-Senvice .32 K| o) 06 o) 0!
12108 Mainten Fac-Auto LR .00 AN (K} %) e
1220A Production Heavy RY Kil] o) 21 .0t 48
12208 Production Light RX] .01 .00 A3 .m s2
1MO R.D& Test Bidg
1390 R.DA& Test Nonbhdg
1410 1 Sror Fuel Nondr
14200 Armmo Stor
143 Cold Stor
1440 Stor Covered 27 N .00 [y KUl Y
1450 Stor Open
1810 Howpital Bidg 41 02 () 1 0w N
1520 Dispens with Bed
1S3 Lab & Clhine 42 1 00 OK o n
180 Dental Chinie 42 - 00 08 ({}] N
1850 Iispensany 42 1 A0 08 00 n
1610A Admin Bldg Hi Rise s o0 KIS A2 i 4
I610B Admin Bidg Low-Rise I 00 24 00 o0 I~
1620 Admin Stret Und-Ged
16490 Admin Stret Other
IT1I0A Family Hous Single Ar 0 o 0 0° 2
17108 Famihv Hous Duples th) A Lt o) 03 “
170 Fam Hous Row RE 01 0y (14 X} i
7D Fam Hoos Row 2-1 51 R o1 01 ) ER 14
1720 Bach Troop Hous RL) Ol R 01 o) o
17 Comm Fac-Per Int
17400 Comm Fad Int Rest iR (3 UGS v " M
17308 € omm Fac Int Store 14 1< 00 " ! 1

173 Comm bac Mor Well-Rec
1IN0 Flectric Power

1IN0 Heat & Retng

IKW Sewapge & Waste
1IN0 Water

1NN Roads & Streets
180 Ratlroad Fracks
1870 Ground Imp Struct.,
INMY Fire. Alarm Svat
PN Ny

1910 fand

1920 Other Rights

19 Improvements



Table k2
Eaplanation of Abbreviations

AFF AGRICULTURE.,FORESTRY.,FISH
MIN MINING
CON CONSTRUGC I [On
MAN MANUFACTURING
FLW FURN. ,LUMBER,WOOD
MET METAL
MAC MACHINERY
EM ELECTRICAL MACHINERY
TRA TRANS. EQUIP.
OD OTHER DURABLE
FK FOCD.KINDRED
TFT TEXTILES,FAB, TEXTILE
PPA PRINTING.PUB. . ALLIED
CA CHEM..,ALLIED
OTH OTHER
RRE RAILROADS.,RAILWAY EXPRESS
TSW TRUCKING SERVICE.WAREHOUSE
OT OTHER TRANSPORT
COM COMMUNICATION
USS UTILITIES SANITARY SERVICES
WT WHOLESALE TPADE
FBD FOOD,BAKERY.,DAIRY
ED EATING,DRINKING
GMR GENL. MERCHANDISE RET,
MVRS MOTOR VFH. RET.,SER.
OR OTHER RETAIL
BC BANKING.CREDIT
IREF INSURANCE ,REAL ESTATE,FINANCE
BRS BUSINESS.,REPAJR SERV,
PH PRIVATE HOUSEHOLDS
OP OTHER PERSONAL
ER ENTERTAINMENT,RECREATION
HOS HOSPITALS
EDG EDUCATION-GOVT,
EDP EDUCATION-PRIV,
OED OTHER EDUCATION
WRN WELrARE ,RELIGIOUS ,NONPROF 1T
LEM LEGAL,ENGINEER.,M]SC.
PA PUBLIC ADM,
USPD U,S. PERCENTAGE DISTRIBUTION
CE COUNTY CMPLOYMENT
PCD PERCENTAGE COUNTY DISTRIBUTION
LQ LOCATION QUOTIENT
PE PERCENT EXPORT
EF EXPORT FMPI OYMENT
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Table E3
Calculation of Employment Expert Multiplier for Garland Co.. AR, 1970

INDUSTRY USPhH CF PCN 1o o EF
AFF I.71¢0 527.00. 2.837 e 165 0.000 0.000
MIN «R?20 139,00n s T4R «912 0.000 0.000
CON S.970 1570.000 8,451 lelb «?94 4604953
MAN ?5.910 13703.00n 19,933 . 769 0,000 0.000
FLw 1.2R0 7R6,009 4,267 I.31A 699 851.”146
MET 3,490 903,000 4.,R6] 13913 «PR? 254 .h617
MAC 2.600 475,000 2.557 «983 0.000 0.000
1] 2.490 38,000 « 208 «082 0.000 0.000
TRA 2.79N0 1R, 00N «N97 « 0358 0.000 0.000
00 ?.6R0 375,00n 2.019 « 7513 0.000 0.000
fFK 1.R20 133,001 o716 «393 0,000 0.000
TFTY 2.R5%0 50,000 769 « 094 0,000 0.000
PPA 1.560 23R,0901 1,781 «R?1 0.000 0.000
CA 1.290 69.”00 0171 e8P 0.000 0.000
OTH 3.060 615,000 J.111 1.087 074 46,544
RRE «A30 6,000 0032 «039 0.000 0.000
TSw 1.410 148,00n « 7197 ¢ 565 0.000 0.000
orY 1.450 210,000 1.130 » 780 0.000 0.000
Com 1.400 215,000 1.157 +827 0.000 0.000
Uss 1.AR0 IR6,00N P.07R 1.237 «191 73.906
wT 4,090 566,000 3.047 o 745 0.000 0.000
FB8D ?7.500 479,000 ?.57R 1,031 .0730 14,575
ED 3,000 774,000 4,166 1.389 « 28 216,690
GMR 2.730 387.00n 2.N8B3 e 763 0.000 0.000
MVRS 2.7220 442,000 27,379 1.072 o067 29.59]
OR S.540 1398,00n 7.525 1.35R e PR A6R R4
BC 1.690 249,00 1.340 e 793 0s00N 0.000
IREF V.320 429,000 2,109 «696 0.000 0.000
BRS 3.130 425,000 2.28R o731 0.000 0.000
PH 1,470 456,000 2,455 1.670 401 1R2.918
oP 3,150 1A03.,00n 9,706 3,081 o675 1217.R24
ER «R20 451,000 2.428 7?4961 N Y 298.669
HOS 5.550 R772.00¢ 4,A9 oBLK 0,000 0.000
EDG S.650 1450,00n" T.R05 1.38] P TA 400.399
EDP l.qqo l]a.nc" ."xllo PECY J I CRIRY) 0000
OED YY) 61,000 « 328 o 146 0000 0000
WRN 1,570 277,000 1.49]) «981 0.000 0.000
LEM 2.550 434,000 2.336 «916 0.000 0.000
PA G.49N 606,000 Y. 762 «594 0,000 0.000

THE TOTAL CN., EMPLNYMENT IS 18577.000
THE CO. EMPLOYMFNT FEXPORT MULTIPLIER IS 4.513

6()



Table E4
Calculation of Employment Export Multiplier [ur Montgomers Co.. AR, 1970

INDUSTRY USPD Ct PLn LG -t tE
‘FF 3.710 ?10000l l?o}cf‘ “ovl’ s 150.660
"IN .8?0 -0.000 0.000 0.000 0.000 -0.000
CON S.979 163,000 R.721 14461 315 51.421
MAN ?5.910 625,001 33,4640 1,291 0228 140,742
FLW 1.280 °11.00r 11.789 R.E2Y «hR7 in74077
MET 3.490 S.000n 768 o077 0.000 0.000
MAC 2.600 S.00n 2?68 103 0,009 0.000
EM 2,490 19.00n 1.017 «40R 0.000 0.000
TRA 2.790 16,000 » 956 307 0.000 0.n00
(o]0) ?.6R0 31.00r 1.659 619 Ca.000 0.000
FK 1.820 10.000 535 294 0.000 0.000
TFTY 2.850 158,000 8.4564 2966 «663 104.733
PPA 1.560 =0.000 0.000 0.000 0.000 ~0.000
C‘ 1.290 -00000 0.000 00000 00000 ’00000
OTH 3.060 170.00n 9.096 2.972 ohh4 112.809
RRE +R30 6.00n « 321 «387 0,000 0.000
TSwW 1.410 38.00n 2.033 1,447 «307 11.667
o7 1.450 29.,00n 1,552 1.070 e 065 1.R99
comM 1.400 23,000 1,731 +B79 0.000 0.000
uUss 1.6R0 28,00n 1,498 o R92 0.000 0.000
wY 4,090 G6,00n ?.154 «576 0,000 0.000
FBD 2.500 2l.00n l.1264 049 0e000 NeNON
ED 3,000 61.,00n 3,764 ] s 0RR 081 4.930
GMR 2730 37.00n 1.980 e 725 0,000 0000
MVRS 2.270 38,000 2.N033 916 0.000 0.000
OR €540 70,000 3. 765 676 0000 0000
8C 1.690 21.30n lole“ «HOS e (30 0.000
IREF 3.320 S.00n 768 081 0.000 0.000
8RS 3.17%0 39,00¢ 2.087 2667 0.000 0.000
PH 1.470 27.00n 1,645 9873 0,000 0.000
op 3.150 59,.,00n 3,157 1,002 «00? 126
ER oa’o -0.000 00000 0.000 0.000 -0.000
HOS 5.550 42,000 2,247 405 0,000 0.000
EDG 5.650 9R,00n S.263 e 92R 0.000 0.000
EOP 1.950 15.000 1.50% « 223 1.6000 t.r00
OED 04‘00 -0.(‘00 0.000 0000(‘ 0000 "0.000
WRN 1.570 43,000 2.301 1.514 ¢339 14.59]
LEM 2.550 24,000 1.284 «504 0.000 0.000
PA 5.490 AR,00n 3.A38 «661 0.000 0.000

THE TOTAL CO, EMPLOYMFNT IS 1869,000
THF COe. EMPLOYMFNT EXPOOT MULTIPLIER IS 2.876
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Table kS
Calculation of Employment Export Multiplier for Hot Spring Co.. AR, 1970

INDUSTRY USPD Ct PCO LA PF EFE
AFF 3.710 255,000 3.265 «BHDN 0.000 0.000
MIN «B20 356,000 44559 56560 o R20 291966
CON 5.970 $32.00n 6.,R13 lelé] 124 65,803
MAN 25,910 1166.00n 40,543 145685 e361 1142.68R
FlLw 1.280 440,000 S.635 N o771 340.045
MET 3490 1206.,00n 15,644 Lob5 e 74 933.466
MAC 2.600 149,000 1,908 e 134 0.000 0.000
EM 2,490 114,000 1,460 «586 0,000 0.000
TRA 2.790 12R,000 1,439 «588 0.000 0.000
0D 2.60R0 S17.00n 6.A21 ?el70 e505 307.719
FK 1.820 32.000n oel10 225 0.000 0.000
TFY ?.850 162,000 2.0n75 o« 728 0000 0.000
PPA 1.56n0 54.00n o692 P Y% | 0.000 0.000
CA 1.290 61,000 825 o407 0.000 0,000
OTH 3.,0A0 323,000 4,136 1,352 o 2F0 84,045
RRE «830 30.000 « 384 0463 0.000 0.000
TSW 1.410 105.00n 1,345 «954 0.000 0.000
oT 1.450 20,000 « 2?56 o177 0,000 0.000
comM 1.400 3R,00n 487 ¢ 3J4R 0.000 0.000
uUss 1,680 242,001 3,099 1,845 e 4SR 110,809
WY 4,090 173,000 2.715 542 0.000 0,000
F8D 2.500 195,001 2.0697 «999 3.600 0.000
€O 3,000 170.001 2.177 e 124 0.000 0.000
GMR ?.730 144,000 1.R44 «675 0.000 0.000
MVRS ?.2720 307.00r 3.931 1.771 Y 7% 1 133.640
OR 5.540 299,00n J.R29 691 0.000N 0,000
8cC 1.690 56,000 o717 YL 0000 0.000
IREF 3.370 99,00n 1.768 « 3872 0,000 0.000
BRS 3. 130 133,000 1.703 eS44 0.000 0.000
PH 1.470 107.00n 1.370 932 0,000 0.000
op 3.150 250,000 3,201 1.016 o0 1A 4,016
ER «8720 47.,00n o 0?7 e 134 0.000 0.000
HOS €.550 196,000 2.510 o452 0.000 0,000
EDG 5.650 503.00n 6,641 1,140 123 61.791
EoP 1.950 53000’, 670 s JHR 0.0Nn¢ 0.N00
0ED 40 37.007 AR Y jeO77 071 2.640
WRN 1.520 72.001 922 e607 0.000 0.000
LEM 2.550 58.00n o 743 291 0,000 0.000
PA S.490 166,000 ?.126 « 387 0,000 0.000
THE TOTAL ChHh. EMPLOYMFNT IS TR09,.000
THE €N, EMPLOYMENT EXPORT MULTIPLIER IS Je343
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Table k6
Base Area Table

BASE AREA TABLE IS AS FOL! OWS

INDUSTRY USPD CE PCN 1N PE €E
AFF 3710 11012,00n 3,87 P 9F G 0000 0.000
MIN «R20 495,00n 1,757 ?.136 «537 263,309
CON S.970 ?265,00n 8.016 163643 «”5% 578.176
MAN 25.910 7494,00n 26,523 1.024 «023 173,129
FLW 1.2R¢ 1440.000 S.N96 3,982 e749 1078.336
MET 3.690 2114,00" 7.482 Pelly «S34 1127.900
MAC 2.600 629,000 Pe?2h « RSA 0.000 0.000
EM™ 2,690 171.00n «h05 0241 0.000 0.000
TRA ?2.790 162,000 573 206 0.000 0.000
(o]0) 2.6R0 923,000 3,767 l.210 » 189 165,766
FK 1.820 17S.000 «A~19 e 340 0.00N 0.000
TFT ?.R50 370.00n 1.310 «459 0.000 0.000
PPA 1.560 292,.,00n 1,033 o662 0,000 0.000
CA 1.29n0 110.00n « 389 +307 Ns000 0.000
OTH 3.060 1108R,00n 3.02] ] .282 220 263,397
RRE «R30 42,000 0149 178 0.000 0.000
TSwW l1e610 291.00n 1.030 e 730 0.000 0.000
or 1.450 259,00n 917 «63? 0.000 0.000
CoM 1.400 276.,00" 377 e H9IRA 0,000 0.000
uss 1.6AR0 656,000 2.32? 1.382 276 1R81.316
wT 4,090 783,000 2.771 «6TR 0.000 0.000
FRBD 2.500 695,000 2.460 984 0.000 0.000
EOD 3,000 1005.00n 3.557 ] e 18K 167 157.350
GMR 2,730 S6R,.000 ?.010 e T3A 0eG00 0.000
MVRS 2.2720 787.00n ?.785 1.°5% e”07 159,739
(o] -] S.540 1767.000n 6,754 1.17a ell4 201.673
ac 1.690 326.000 1.154 PRI 0.000 0.000
IREF 3.329 533.000 1.886 968 0.000 0.000
BRS 3.130 597.000 2.111 «H78 0,000 0.000
PH 1.670 S90.000 2.08R 1.420 0294 174,651
oP 3,150 2112.000n T.475 ?2.373 «579 1221.967
ER «820 49R, 000 1.763 ?.140 «535 266,309
HOS 5.550 1110,00n 3,029 «70R 0,000 0,000
EDG S.650 2051,00n 7.759 1.285 2?2 454,592
EoP 1.950 197.00n 97 . 3598 0.nnn 0.000
OED s44 92,00n e 367 « THR 0.000 0.000
WRN 1.5°0 392.00n 1,387 917 0.000 0.000
LEM ?2.550 S16.00n 1.R26 o716 0.000 0.000
PA S.490 B40.00n 2.973 «54?2 0,000 0.000

THF g“”LéYaE&T éxpﬂéf M|LjipLifg FOR THF RAGE fc 4503

(iR



H. Income Multiplier

This value was calculated by the following rela-
tion:

e (VALEIR
IM = (EEM) (VALE)US
where
M = income multiplier
EEM = employment export multiplicr
(VALE)R = value added per employece for the

region
(VALE)yg = value added per employee for the
United States

(VALE)yg was set equal to 10.268.3 from the
indicated source. (VALE)R was calculated through
the tollowing relation:

M
I EVY;
R i=1 PR
(VALEIR = M PUS
2 E
i=1
where
E; = number emploved under each emplovment
category for the region
Vi = value added per emplovee in cach category

of employment (U.S. national values)

number of independent employment cate-

gories recognized (39)

PR = personal income per employee for the
region

Pys = personal income per employee for the U.S.

Z
"

PR was calculated as follows:

n
Pl X PIl,
-1
Yy = =
PR TER n
I TE,
i=1

where

PIR = totai regional personal income

TER = total regional employment

P, = total personal incomc for cach unit region

TE, = total employment for cach unit region

n = number of unit regions (counties for
SMSA’s) defining the economic region.

v

This is a coefficient representing the degree to
which individual income is received from local
business activity.

n
z (Pl
, (PR _i=1
VT (RS+HWT+55+VaM),
2
=1
where
(PR = total personal income for the region
(TBV)R = total business volume for the region
(Ph; = 1otal personal income for each unit
region
RS = total retail sales for cach unit region
wr = total wholesale trade for each unit
region
5SS = total selected services receipts for cach
unit region
VAM = total value added by manufacturer for
cach unit regton
n = no. of unit regions defining the cco-
nomic region.
J. HorMPCy

H is a measure of the marginal or average propen-
sity of a household to consume for housing. It is that
pereentiage of personal income which is expected to
be spent on housing, and 1t depends upon salary
range to some extent.

K. MPCq

This 1s the propensity taverage or marginal) 1o
consume for items other than housing. and it was
calentated to be about 0.63 from a July 1969 Survey
of Current Business reference. Additional research
i this area rray hodp ovelacs thes tipure 1o average
itcome



L. Total Assessed Value of Property

This value was calculated as a simple summation
of the unit values.

n

(TAVIR = £ (TAV),
i=1

where

(TAVIR = total assessed value for region

(TAV), = total assessed value for unit region

n = no. of unit regions detining economic
region.

M. Assessed to Market Value Ratio

The assessed to market value ratio was obtained
along with the total assessed evaluation for each
county or SMSA.

Total market value for ecach was calculated as
follows:

TMV =TAV/AMVR

where
TMV = total market value
TAV = 1otal assessed valuation
AMVR = assessed 1o market value ratio.

The regional values were calculated accordingly.

n

(IMVip = ¥ (TMV), (TMV)R =Regional value
i=1

and
n

(TAVIR = 2 (TAV), (TAVIR = Regional value
i=1

n = number of units comprising the region

(AMVR)R = (TAVIR/(TMV)R was then used to
ascertain the proper assessed to market value ratio
tor input into EIFS.

N. Property Tax Rate

The property tax rates were calculated according
1o the following relations:

n
"li("R =3 (TC)“
i=1
n
(TAV)R = Z (TAV),
=1
= (TOR
(PTRIR = (TAVIR
where
(TC), = taxes collected (unit value)
(TOYR = wxes collected tregional value)
(TAV), = 1otal assessed valuations (unit)
(FAV)R = total assessed valuations (regional)
{(PTR)R = regional property tax rate
n = number of (units), counties, and

SMSA's, comprising defined region.

0. Sales Tax Rates and Proportion Retained
by State

These values were obtained and stored as installa-
tion specitic values tfrom indicated sources.

P. Children Per Family

This figure was obtained based upon age of the
parents. The following relations were utilized:

Age Range of Parents Children/Family
0-25yrs 0.7
25 - Mrs 1.8

1.5 children per family was used as an average value.
Additional work is anticipated to obtain numbers
specific to each installation.

Q. Percent Children Attending School

This value was calculated as follows:



n
(TEN)g = £ (TEN),
i=I

n
(NAC)R = £ (NAC),
i=l

n
(UATE)R = £ (UATE),
i=1

(TEN)R —(NAC)R
'(U_K'_T-E)R -

where

= total number enrolled in
schools. colleges, etc.

(NAC)y or R = number attending college

(UATE), ¢ R = number under 18 years of age

(TEN), or R

PAS = regional percent attending
school
n = pumber of units used to define

economic region.

R. Cost of Education Per Child

% Federally Financed
% State Financed

These values were obtained and stored from indi-

cated sources by installation

S. Operating Budget for Other ltems

66

This value came from the following relations:
(OBUD), = (TOBUD), - (EDBUD),
n

(OBUD)R = I (OBUD),

i=1

where

(OBUD); = operating budget of unit for other
items

(FOBUDY, = total operating budget of region

(EDBUD), = educational operating budget of
unit

(OBUD)R = operating budget for other item of
region

n = number of units comprising region.



